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— hut hes working for you 


This man is hard to please. Nothing short of optimum accuracy and 


conformity to specifications satisfies him. We like it that way, and are 
glad we have many more people in the Inspection Departments here 
at Foote Bros, just like him. 

Meticulous and exhaustive inspection is an important part of 
our production processes. [t must be, because quantity production 
of precision gearing and actuating mechanisms for the aviation 
industry is our business. 

It is men like these who work for you, and, in a very real sense, 
are the guardians of the Foote Bros. reputation for producing the 
finest components and assemblies of their type. 

Another reason to come to Foote Bros. first, when it comes to 


aircraft power transmission, actuation, or gearing. 


Balter Power Tiartbmitsion Though Bellen Gears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4583 South Western Boulevard, Chicago 9, Illinois 


Outi-Rated —_ FQDUIE BRD J 











Propjet with shortfield capabilities 
— brakes by Goodyear! 


Tri-Metallic Brakes stop F-27 on 3,000-foot Airstrips 


In the F-27, being produced by Fairchild Engine and 
Airplane Corporation, short-and medium-range operators 
at last get a propjet transport that combines much-needed 
speed with shortheld capabilities 

A good bit of the credit for enabling such a performer as 
the F-27 to use airstrips as short as 3,000 feet goes to its 


Tri-Metallic disc brakes. 


Developed by Goodyear 


supplied the long roll life, 


Products — which also 
lightweight wheels for the air 


dise-brake 


Aviation 


craft —this new braking principle combines 


efficiency with a new metallic lining material. 


200 fewer parts than comparable brakes, giving 
increase in heat absorption per pound of brake 


Requiring 
up to 50° 
weight, and needing no adjustment of any kind through the 


MORE AIRCRAFT LAND ON COODYEAR 
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Brake 


answer to aircraft design problems 
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New Durability 
New Design Flexibility 


with 


F-R-P 
BUFFET 
INSERTS 


Airline users confirm that fiberglas reinforced 
plastic (F-R-P) Buffet Inserts now offered by 
Weber, provide numerous design performance 
and cost advantages. Compare the F-R-P inserts 
with metal “boxes”; note that plastic offers: 





e of olors, 
Quiet (no clanging! ), 
Variety of model 





for original equipment — or 


replacing inserts in existing buffets... 





the new Weber F-R-P- Buffet Insert brochure. 


WEBER AIRCRAFT CORPORATION 
( theidiary of Weber Showcase ¢ i} f « Company, Ine 


2820 O STR T, BURBANK, CALIFORNIA 
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Can you use... 


switches triggered 
speed 


b y 


AC engineers have developed speed sensing switches so accurate that they 
operate ... and continue to operate . . . within limits of .5% ... This is the 
most sensitive speed switch yet produced .. . and the most accurate method of 
synchronizing up to four critical turbine engine functions with pre-selected RPM 
Current applications bear out this accuracy and sensitivity over switching ranges 
from 500 to 4600 RPM. Newly developed models are effecting a dramatic increase 
in range. The AC Speed Sensing Control is lightweight, weighing less than four 
pounds. It withstands high engine vibration. It will hold calibration and operate 
without attention for periods longer than those recommended for jet engine over 
hauls. For more information about automatic control of speed-related electrical 
switching operations, give AC’s Milwaukee group a call. Jf you are an electrical or 
mechanical engineer and feel you might like to work with AC in Milwaukee, write 
Mr. Cecil Sundeen, Supervisor of Technical Employment, in care of .. . 


. THE ELECTRONICS DIVISION OF GENERAL MOTORS, MILWAUKEE 1, WISCONSIN 


Afterburner Fuel Controls * Bombing Nevigetional Computers * Emergency Fue! Controls * Gun-Bomb-Rocket Sights * Gyro-Accelerometers * Gyroscopes 
Inertial Guidance Systems * Manifold Air Pressure Regulators * Speed Sensitive Switches * Speed Sensors * Three-Way Selector Valves * Torquemeters 





At the heart of the missile time division multiplexing by ASCOP. 3 poles 27 channels 
3 poles 27 channels D 5 RPS, 400 cycle drive Proven reliability in 25,000 hours of life te 


Engineered to withstand environmental conditions experienced on the most advanced missile programs 


——— - SCOP ELECTRO-MECHANICAL DIVISION 


HIGH LEVEL SAMPLING BWITCHES © LOW LEVEL GAMPLING SWITCHES © O18FL 4Y COMPONENTS © CONF 7 ) Peenrt «© ¢ “Panwa toue * SENSING GYETEM EL euents 





FUNCTION GENERATORS © TEL EMETERING MULITIFLERERS 22ND CaLignaTORS «© oOnier 


APPLIED SCIENCE CORPORATION OF PRINCETON 


?. O. BOX 44, PRINCETON, NEW JERSEY | 15551 CABRITO ROAD, VAN NUYS, CALIFORNIA 1 NORTH ATLANTIC AVENUE, COCOA BEACH, FLORIDA 
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A-286 alloy ring for a finger of flame 


Today, products are becoming increas- 
ingly complicated and costly, Further, 
there's mounting pressure to put them 
into production in the shortest possible 
time 

That's where E.D.O.S. (Engineered 
Designs for Optimum Structures) may 
fit into your picture speed-wise, 
cost-wise 

This A. O. Smith process consists of 
precision forging and contour rolling 


followed by flash or fusion welding. With 
it, even the most difficult-to-work metals 
can be shaped quickly fabricated in 
to the parts you need with only mini 
mum finish machining (in most cases) 
There's no wasted metal, no need for 
expensive successive machining opera 
tions to “whittle” a part down to size 
Parts cost savings of up to 70% have 
been reported 

A.O. Smith's 9,000-ton, single-action 


| E.D. O. S. applied to a jet engine case 


| 


The process begins with 4 high 
nickel alloy blanks saving over 
50% in costly material over con 


ventional processes 


-— 


Then, the preforged and :olled 


blanks are formed into quadrants part 
job still needed is done by the 
customer 





The second step involves pre-forg 
ing and an initial roll to form a 
piece of this configuration 


Through research 


eo 
O R 


AERONAUTICAL DIVISION 


and the 4 quadrants are 
flash-welded to form the finished Cc 


Relatively small machining 


precision-forging press is the only one 
of its size in the country. And their 
},800-ton contour rolling mill is also the 
only one of its type and size in the 
country 

Since World War II, E.D.O.S. has 
helped make A. O. Smith a major sup- 
plier to the aviation, rocket, missile and 
related industries. A. O. Smith products 
are currently helping to accelerate the 
VANGUARD project 


. WRITE TODAY 
FOR FREE 

, ILLUSTRATED 
BOOKLET. 


Bulletin 1-17-A 
complete with technical 
details. You're also 
invited to arrange for a 
showing of a 16-mm 
sound-color film about this 
remarkable process 


. a better way 


“ 
POR A O N 


Milwaukee 1, Wisconsin 


: A., Milwaukee 1, Wis., U.S.A 








TEMPERATURE’S 
RIGHT FOR THE 
CESSNA’S FLIGHT! 


Temperatures made to order for all 


types of aircraft engines. Harrison 


heat exchangers ore rugged, reliable Harrison-Cooled Cessna, Fully Loaded, 


nd compact... engineered to 


provide the optimum in cooling efficiency. Climbs 415 Feet Per Minute On One Engine! 


A : Ready for take-off and Harrison's ready to take care 


' 


the heat! This ultra-modern Cessna 510-B. with a ho 
new safety features, relies on Harrison oil coolers for sure 
le pe ndable temperature control Harrison heat exchanger 
compact, lightweight to save space and increase payload 
Dhev're specially designed to do the job and doit better. And 
Harrison's on every type of aireralt, from supersomie jet Bi 
planes. You can count on Harrison, with over 47 years in the 


manufacture of heat-control « quipment, lor a topequ ality yr 


If vou have a cooling problem, look to Harrison for the an 
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AMERICAN AIRLINES FLEET NOW 100% EQUIPPED WITH 
BENDIX IGNITION ANALYZERS! 


AVIATION CORPORATION 














Birth 
of a new 
generation 





Future jets will be flying higher and faster than any 


now in the sky. This new veneration of jets will use 


radically new produc ts now in the deve lopme nt stage 
at Ex-Cell-O—builders of actuators. valves. fuel nozzles. 
blades, rotors, fuel controls, parts and assemblies. 


EX-CELL-0 FOR PRECISION (XLO) 


EX CELLO | ncrase Division 


CORPORATION 
OETROIT 32, MICHIGAN 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND AS 





PHOTO — COURTESY U.S. AIR FORCE 


50,000 FEET UP- 


with feet still on the ground 


ERCO PROVIDES CRITICAL TRAINING 
FOR CREWS OF THE KC-135 


The recent globe-circling feat 
amazing time of 45 hi 19 mins. could have been & 
le if the all jet KC-135 had been in operation to perform 
the refueling. Very soon the KC-135 will become fully 
ational and the crews of these giant 500 mph. tanke1 
fully trained thank to the ERCO Flight Simulator 
ERCO one of the recognized leaders in the field of 
thetic training devices was selected to design and build the 
KC-135 Simulator. 

In addition to the KC-135 Floor Based Simulator shown 
here ERCO has designed, built and delivered more trailerized 
flight simulators than all other manufacturers combined 

Let us help you with your training problem! Write today 
to ERCO Dept. MS, Riverdale, Md., for the brochure, 
“Synthetic Training Devices” and learn how ERCO devices 
can assist you. 




















metals 
improved 
by forging 
provide 
highest 








~ 


strength-to- 

weight ratio, 

best — A 14’ FORGING 

performance EET ne AEE of forged quality” on on oircrah 

and ultimate ae brace strut @ fine example of strength 
economy . ee 


“ | 
AT KROI F 1 continuous, all-inclusive quality control through 


modern laboratory techniques determines the best forging procedures and assures the 


production of forged parts to exacting specifications. Before forging, through all production 
processes and after completion, forgings are constantly subjected to rigorous tests and 
inspection. Such examination controls the ultimate properties of hardness and grain flow the 
qualities of static impact or fatigue...and the determination of incipient or hidden defects 
Quality control is one of the major factors in the production of metal parts at their best 
forged parts that will serve you better. Our 
laboratory, part of our complete facilities, 


is at your service 
FORGED PARTS ; 
an ECONOMICAL 


FORGE COMPANY 


A | LIN 





WEIGHS ONLY ¢2 POUNDS: 
—DELIVERS 17 KVA 


New Aeroproducts air-driven generator supplies 
emergency power in Douglas A3D and A4D 


Now flying in the Navy A4D carrier-based bomber 
and scheduled for later versions of the A3D, this 
new Acroproducts air-driven emergency generator 
provides the highest power-to-weight ratio of any 
unit of its type. Also capable of generating power 
for tow-target scoring mechanisms, this compact, 
lightweight generator develops 1.7 KVA @ 12,000 
rpm—provides adequate emergency power to 
operate lights, radio, instruments, trim tabs and 
elevators. 

The same engineering know-how which has made 
Acroproducts the leading designer and producer 
of turbo-propellers is available to assist you with 
the design, development and production of ram 
air-driven generators and hydraulic pumps, actu- 
ators and other air-borne accessories. 


Using a simple blade pitch-changing mechanism, this 
Aeroproducts ram air-driven emergency generator 
gets up to speed in less than 1/10th second—governs 
its Output frequency between plus 10% and minus 
5% over a wide range of air speed, altitude and load 


conditions 


For detailed information on how Aecroproducts can assist you 
with your aircraft accessory designs, write on your company 
letterhead for 28-page brochure, “‘Actuators for Aircraft’’ and 
new design catalog, ‘‘Aeroproducts Ram Air Accessories.” 


Building for today... Desygning for Dore 


eroproducts 


ALLISON DIVISION OF GENERAL MOTORS + DAYTON, ONIO 














INNER DIMENSIONS of bal! piston sleeve are 
well within tolerance ifter 500-hour tes 
precisi ! aa gauge 
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500 HOUR LIFE TEST 
EFFICIENCY CHANGE vs. TIME 
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BALL PISTONS used in General Electric Hydraulic Constant Speed Drive show less than TEST DATA shows no measurable decrease in 
000020 of an inch of wear after 500 hours of continuous operation. Wear is so minute a efficiency of G-E hydraulic constant speed 
highly sensitive electronic device is needed for detection drive after 500 hours of operation 


GENERAL ELECTRIC CONSTANT SPEED DRIVE TESTS SHOW 


Ball Piston Drive Efficiency Maintained 
Throughout 500 Hours of Operation 












Life test data shows no measurable engineers predict that this same hydrauli contained mechanical governor ste 
change in efficiency of General Electrix constant speed drive could have been provides steady state speed control to 
Hydraulic Constant Speed Drive after operated for an additional 500 hours 1%. Fine frequency control to * 1/10 
500 hours of operation. The drive was with little or no loss in efficiency and automatic paralleling can be pr 





operated in a typical aircraft speed and THOUSANDS OF HOURS of operational vided. For more information on these 










load schedule with inlet oil temperatures flying, plus these test results, prove the drives and other products of the Aircraft 

from 250° F to 315° F outstanding reliability and long life of Accessory Turbine Department, contact 

PRECISE INSPECTION of the ball piston General Electric Hydraulic Constant your G-E Aviation and Defense Indu 
Speed Drives. These drives can be used tries Sales Office, or mail coupor 





inits—key to the smaller size, lighter 
il] with any 400-cycle a- generator on = a oe on an aes Gy Ge Gp ca ae 
Section A218-22, General Electric Co 





weight and mechanical simplicity of « 








General Electric Hydraulic Constant piston, turboprop, or turbojet engines Schenectady 5, New York 
Speed Drives—-shows why. After 500 COMPACT AND SELF-CONTAINED, a typ - : 
tie 
hours of severe laboratory testing, the ical 20-KVA drive measures 8', in. long ease cond me the fenowing hydres 
‘ constant speed drive bulletins 
clearance between the ball pistons and and 94 in. in diameter. It weighs just 35 " : 
. 6274 
their sleeves showed nosignificant chang Ibs. A typical 40-KVA drive measures 11 sceriptive bettetin, GEA-63 
Based on these findings, General Electric in. by 11 in. and weighs 52 Ibs. A self Theory of Operation, GET-2480A 
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hold everything! 


Ingenious in- The ultimate in 
vention backed special facilities, skill, 
by years of of and experience 
research have os s is your assur- 
roduced man fasteners ance of 
ime - prove , ent perfection in 
proprietary for every every type 
items. fastener. 
purpose 
There is a V-S 
Fastener of GUARAN- 
TEED STRENGTH to suit 
your exact need No 
matter what the re- 
quirement ... what the 
configuration . 
the material... 


what 


your 


best source for aircraft 
fasteners is VOI- SHAN 


this space reserved 
for new products 
created by Voi-Shan's 


inventive leadership. 


The most complete ver- 
satility in types and 
sizes of special fasten- 

ers plus mastery of a 
multitude of materials 
is yours at VOI-SHAN. 


COMPANY + 6463 Higuera Street, Culver City, California 
n principal cities of the United States and Canada 
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COVER: Douglas Thor intermediate range missile accelerates after firing at 
Cape Canaveral, Fla. The Air Force IRBM, formed of three skin sections 
with milled waffle pattern on inside (AW Oct, 23, p +), is approximately 
70 ft. long. Probe on blunt nose appears to be for instrumentation, the length 
necessitated because of the strong detached shock wave ahead of the blunt 
shape Swiveling rocket is used tor control. Engine is made by Rocketdyne 
Division of North American Aviation whose operation is described in detail in 


Story on page 5H 
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WORLD'S FASTEST BOMBER 
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Capable of altitudes and speeds far beyond any other bomber now in existence, the B-58 Hustler 
requires only a three man crew—pilot, navigator bomber and defense systems operator 

Fuselage of the Hustler is 97 feet long. The delta-wing, which spans 57 feet, is curved down- 
ward at the leading edges. The delta-wing, pioneered by Convair in 1948, offers exceptional 
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Macwhyte Aircraft Cable is used for controls. 

Macwhyte ‘Hi-Fatigue’’® Aircraft Cable is made in a complete line of sizes and types 
Macwhyte ‘'Safe-Lock" Cable terminals of stainless steel are available loose or in complete 
assemblies ready for installation. Macwhyte Aircraft Cables, Terminals and Assemblies meet 
the requirements of aircraft manufacturers, airlines and military specifications. Aircraft Catalog 


A-3 free on request 
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2 MACWHYTE COMPANY 2906 Fourteenth Avenue, Kenosha, Wis 
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EDITORIAL 









Aviation’s Economic Stature 


In the last few years, the aviation industry has become 
the dominant factor in setting the pace of this nation 
economic cycle. This is the theme of a thoughtful and 
vell documented article by economist Eliot Janeway in 
the current issue of the Harvard Business Review. M1 
Janeway’'s article merits careful study by aviation indus 
try executives for two reasons 
© It provides a sharp perspective on the role of aviation 
ind its supporting technologies in the overall national 
economy and details the influence of major aviation 
industry problems on the country’s basic economic cycle 
Aviation industry executives are so heavily immersed 
in a subjective attempt to cope with the swiftly, but 
not always surely, changing Pentagon signals that they 
have real trouble in attaining any sort of perspective 
on their galloping industry 
elt raises interesting questions as to the validity of 
government financing policies in relation to the real 
requirements of a sound, technologically modern de 
tense program 

lo give our readers a sample of Mr. Janeway's thes: 
ve quote from his opening paragraph 

Nowadays all business calculations and economic 


theorizing must be viewed in the broad perspective of 


the competition—military, economic and_ political—be 
tween the Soviet and American sytem Ihe continu 
ing fact of this competition has made acronautx ilong 
vith the related clectronics, instrumentation, atom 


ind missile industries—the key to the overall United 
States business trend And the kev to thi 
between the Soviet and United Stat tems is the 
mcept of time—more specifically the unprecedentedh 


involved in the acronautical investmen 


ompe tition 


lead time 





ombination—the S S.S.R. comp 
tition and the long lead times involved in trying to 
n this competition—means that the question nowada\ 
tt whether we will continue to suffer inflation but 
how much and how soon 
Consequence of thi iew defense are a enou i 
thev should be obvious: first, a steadily rising demand f 


from both governmen ind busine ind 


put this money te 
Nir Jar Va point out that the « moms 1 of 
the past have been determined, first, by th quart 
tment le of the textil idustry and nce World 


c of the automotive indust 
Sil th Kor il) Wal Nii Jan VAV (x ( ( the defense 


paced by the five to se nevear de lopment 


ft aernal weapon vstem ha become the lominant 
I 


MOM re Te 
Mr. Janeway cites five prin ipl haractcristi ff thi 
economic trend-making proce 


1. Future growth in ma production ind ma di 
tribution industries will follow the overall trend instead 
»f setting it as they have in the past And the over-all 
trend wi be et by a more dynam ector of th 
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economy, namely the aviation industry and it upport 


ing technologi 


2. Aviation with its upporting industnal segment 


has become the largest single industnal source of ce 
mand for ipital in the national onom 

* 

3. The long lead time invo lin the acronautica 
investment proce has altered the workings of the trad 
tional business cycle by subjecting it to workin { 


the ck f¢ nse cyt le 


4. Growth of aviation as the main investment fo 
in the United State parallels an even more dramati 


trend making growth in the Soviet economy 

5. Thi hange has also altered the traditiona ‘ h 
ing of the government fiscal yperation I hank t 
working of th ironautical mumvestment process, gov 
crnment spending mad privat porate mvestment 


| ; 
are now rising mnultancous! cw ccoonoml yn 


nomcnon 

We recommend a thoughtfu tud f Nir. Janewa 
detailed analysi f these tren fo in ointerestin 
ipproach to the future problems of the aviation indu 
try within the it fou iat i nom mad te 
national influence on the futu 


Robert Hotz 


Quotable Quotes 
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KOWISt ont th ith ! 
Gen. Thomas D. White, chief of staff, U.S. Au 
borce 
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Lt. Gen. Samuel I Anderson, commander, Air 


Research and Dy velopm nt Command 
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Dr. Hugh Latimer Dryden, director, National Ad 
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By WYMAN-GORDON 
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PRECISION FORGINGS 
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LENGTH 29” 








LENGTH 30” , LENGTH 49” 


YY, Precision ... close tolerance .. . low-draft ... 
no-draft — these are relative terms and con- 
siderable confusion has been created because 

they have been loosely used. Close tolerances on large forg- 
ings have been pioneered by Wyman-Gordon over the years. 
The degree of precision which is practical now becomes a 
question of economics. 


The forgings illustrated are typical of Wyman-Gordon close 
tolerance forgings that have been produced in quantity. In 
solving problems of tolerances, design and metallurgical 
quality, there is no substitute for Wyman-Gordon experience. 


WyYMAN-GORDON COMPANY 


4 Established 1883 


FORGINGS OF ALUMINUM @© MAGNESIUM @ STEEL @© TITANIUM 
WORCESTER 1, MASSACHUSETTS 
Ls HARVEY ILLINOTS * DETROIT, MICHIGAN 
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In the 


Front Office 


ji George E.. Carlson, board chairman, M 
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Honors and Elections 





William V. O’Brien, a vice president 
} General Electr Company and i 
} inager of the Apparatus Sales Divisi ia 
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t il] Manufacturers Association, New York 
| NY 
: John Maxian, Jr hief clectrica 
r of North American Aviation, In ia 
i r ft highest 
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if trica ngin " P 
t t design of ect il juipu sh 
sircraft 
Charles Elmlinger of the Universit f 
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Charles N. Kimberlin, Jr., assistant 
f | K uch =Laborator ha 
| 
World War II air d 
Changes 
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Saller ina kngin Depart t 
j | t Bran 
krnest G. Stout, assistant inaget-Wa 
ton, D. ( mice The Ralph M. Pa 
( I \ Calif 
Rear Adm. George T. Mundorff (USN 
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INDUSTRY OBSERVER 


P Only 16 tons of fuel would be required to send a mouse or guinea pig on 


a 12-day round trip to the moon, using an orbit calculated by computer at 
the Institute of Theoretical Astronomy of the U.S.S.R. Academy of 
ences. Fuel is needed only for takeoff; gravitational forces do the rest 


Sci 
Pay 


load is 50-100 kg. Closest approach to the moon would be less than 15,750 


mi. Trips out and back would require five days cach and rocket would remain 
] | 


close to the moon for two days. Farthest distance from carth would be 


260,000 mi. 


© Douglas Aircraft and Ma } t tation ¢t 

of Aeronautics for airplane sonobu milar to those N 
mnti-submarince hel te Un Douglas-Magn 

lowered into the wat dunng a tight tun With i 

theoretically would remain nost stat th vale 1 the t 
or tur eiving if tim ma nait | th \ 
Douglas would like t ‘ 1s ith ect i ts | Ht 


STOL aircraft (AW Apnil | 








P Thiokol Recruit rocket used as first and s« 








cond stages of USAP’s h 





altitude rocket (AW Oct. 21, p. 30) and as powerplant for Lockheed \-1 


research vehicle has a thrust/weight ratio of approximately 100 


Recruit 


nine inches in diameter, weighs 350 Ib. and develops about 35,000 Ib. thrust 


P Air Force 3 iw Cha \ It 
urface-to-surtac nissil t 
Matador. Regulus II, deve r f the N 
from Edwards AB, Calif 


> Imaginative gravity « xpermment being cons 


R I] 
thy i in \l 


idered by Air Research 


Development Command is University of Detroit proposal to build 4,000 Ib 


flywheel which would be rotated at 100,000 rpm. so that hypothesized 


existence of gravity-like radiation of matter 
cither be proved or disproved 


P Flight test p ff 
cng umphibiar heduled to 
Developed by Mck Ent 5 
have supercharged 34 | 
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& Whitne \\ Tait ( 


11 O00 Ib vil 


» Swiss government is interested in limited 


under high accelerations 





purchase of Chance Vou 


h'8U-2s, modified version of the FSU-1 (AW Nov, 18, p. 3 birst PSI 


is scheduled to begin flight tests this winter 
probably could begin late next vear if Navy 


P | atest t t th | 
» fi A\\ } 
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ind delivers to the Sx 


approve d 
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© AiRescarch Manufacturing Co.. of Los Aneck i upplying hvdrauls 


power sources for Nike missile flight control 


A monopropellant drive 


AiResearch turbine coupled to a Vickers hydrauli pump which charge 


bootstrap accumulator 
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HOW THE S)ULIGODSS WIA) MELPED... 


Build a Gyro for Straight Shooting / 


Accuracy that could hit a fly from a screaming 
roller coaster so rugged that it can be used to 
drive nails without impairing its operation, 
That's the “impossible” fire control gyro built by 
Minneapolis Honeywell, Aeronautical Division. 
Known as the HIG-5 (Hermetic Integrating Gyro), 
lightweight and small enough to hold in the palm 
of your hand, it supplies the “sense of balance” 
necessary at supersonic speeds. 

Operating in a viscous fluid under wide limits 
ol te ripe rature and pressure, seals can he no less 
than perfect What material was used? “O” rings 
of UNION CARBIDE Silicone Rubber 

Fabricated by Moxness Products Company, 
Wisconsin, these “O” rings were tested 
from 65 to +200 deg. F.. 
sures from ground level to operational altitudes, 


Racine 
at simulated pres- 


The term “Union Carbide” is a tradeamark of UCC 
In Canada: Bakelite Compan ivision of L nion 
s Lim 


Under such rigid tests, UNION CARBIDE Silicone 
Rubber showed outstanding sealing qualitic s and 
resistance to compression set. 

This is another example of how the UNION 
CARBIDE Silicones Man has helped solve an “im- 
problem A hooklet —“Look to LNION 
dese r ibes wile one rubsbe r 


possible 
CARBIDE for Silicones” 
and many other silicone products. Write Dept. 
AW-15 today. Silicones Division, Union Carbide 
Corporation, 30 East 42nd Street, i. ae Ds he 
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Washington Rounduy 


will ret -_ 


Balance The Budget 


Statements by the White Hous f i 
Ne i] H \I | ITO ind hus Det nse (Cor | tT li Airlines View Sputnik 
J. McNeil indicate that the admim oO 


its determination to balance tl 





icceptance of higher defens 

Russian challenge 

While the President gamed headlu 
knowledgement that the Pentagon 
noney, both McNeil and Meck lroy hav 
inv idea that there will be a substantial 
Secretary of Defense, who will be su pri 
through the present fiscal year without spending 
than $38.5 billion, believes the Fiscal 19 

ll run in the area of $40 billion 

It is clear that accelerated expenses to push 
mediate range ballistic missile program and suppl 
veapon to U.S. allics abroad plu imcreased a Onn Re-Entry Solved 
ists and other rising expenses, will make this difficult Sew tester ta 
The answer: military installations not ential t ~yoener Gane 


lay threat will be chopped back along with othe Whit 


(id 

tivitn not ontrbuting to our te hnologi il th 
Russia Biggest damage probably will be suftered 
the Army, which explain in’ large t A 


effort to publicize its « pabilit 


thi 


race 





Holaday’s Role 
of respon ibilitu f Wiliam M. H 


will “direct all activities | 
relating to research, development, engineer 


mn the Depa tment 


ion and procurci if f guides " 


1 new title: Director of Guided Missi Offer to Capital 


istant to the secreta f ok 
Holadar iuthornty doc not extend » tl yuidg | p ndent At 


mad it doe not cover the anti-m 


T \ 
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vill fall in the purview of the me 
inch and development 
Still tit I if j Holada 
R. Killian on the jo 
hnology 
tionship with the Pentagon ts a 
Defense § etary Neil H. Mceklrov 
been pell d out, but Dr. Kilhan 
vhi hi he ri\ 
ected a sugg 
pert ma 


magnate 


Sharing the Burden 


Pentagon's casing of th 
ind the depth ' 
ind upplhier 


prin mn othe 
the Defense Depart 
th an appeal to maintan 
to keep total 
bt lumuit Thi mit 
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Wa hington tall 
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Single Manager to Head Anti-Missile Push 


Army Zeus, USAF Wizard projects will be combined 


under single manager; other projects to follow. 


By Claude Witz 
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I] wre cf ‘ ( Nc i} 


If Hex ith 


Pit.iti 
fom 
rtaum to 


st mult 


pp 
yun oun ind 


Tah trial 


How McElroy Views System 
Ih Det i S fil 


{th 


knowl 
in that that 
troort fill 

ribed th 
© Detens Departine nt 
ite pons ap the fi 
will do research and 


rath 


elt 
P 


tl port { 1) 
' re | 


hou rine cit 
© Object is to avoid 
th 
led lich 


e New we apons 
; ’ 
! t! 
ration 
fore that 


. Single 


manager 


uel 


he nuclen 
PPT CIC 
tatcement 


is Clear that 
hetween the Ai 
the initi-rmassile 

ik into the 
itive action wa 
Mek roy 


minded br i wave of 


pen 
taken 
TOU 
prowess in the anti-mi 
Live report iid the 
Veal in It cl 
nean thre yoapon 
the form 
mniponecnt 
Wide cu 
cport that 
Maxwell D 
wil the Ji nt 
Ann pend more tl 


| 
thie Cul 


Hcg 


hicf 


program. to 


| } 
iiti-miussile mussile 


the Joint Chief 


rash 


rar rik 


Service Confusion 

\ poke man for Mek] t 
110N Week that the 

wosal had been di wsed 


fore it a mecting atter 


pert t the 
Both Meck] 


| th Or 


rov and 


t 


id AVIA 


manage 


vith the 


ided bi 





Jupiter-Thor 
Defense 


indicated 


Secretar 
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Washington 
H. Meklroy 
both the 


Douglas 


Army Jupiter and the 
Phor bullis 
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Ile also 


other 


intermediate 


announced that Brit 
will get U.S.-built 
in 1959. This presumably would 
Phe ould be 
meet such a deadline 
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F-107 Turned Over to NACA 


canceled before reaching production by USAF, has been 
kdwards AFB, Calit NACA will evaluate it illen 
r-10 ns ¢ ipable of Mach m level 


1 over to the National Advi 
rtical taal ethead 


furince 


North American F-107A fighter-bomber 
Committee for Aeronautics high-speed flight station 
engine air inlet and spoilers for lateral control rather than ailerons or 
will exceed Mach 1 in a vertical climb. Maximum air speed is over 1,300 mph. It is powered by the Pratt & Whitney J rated at mor 
than 15,000 Ib. thrust. Like its predecessor, the F-100, the F-107 has automatic leading edge slats and all movable horizontal stabilize 


mal climbing fight and 
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Swiss Hunter Order 


Geneva—Swiss federal government has 
been asked to buy 100 Ilawker Hunter 
6 aircraft for 1959 delivery as a first 
tage m re-cquipping the ur tore 

Choice of suitable multi-purpose fight 
ers for the Swiss air force had been nar 
weapons not rowed down to the Hawker Hunter and 
behind the the Swiss-built P.16 (AW Sept. 16 
Pp 65 
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Missile Blackout Blamed on White House 


By Katherine Johnsen 
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pointed out that the ARDC order 
i Sputnik launching nent va ontrary 
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» Ru I that the mdividual 
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Red Sputnik Plans Available Last June 


By Evert Clark 
Washington—Approximate date of 
launching of Sputnib I was 
U.S 
vritten 

ited b 
ito it 


vail 
ernment in an off 
last June 21 and 
Sept. 1. Sputnik 
on Oct. 4 


rt pe nted out 


orbit 
that 
imost certain to ¢ ipitalize 
value 


( rth 


nd propaganda 
irae by launching it 
itellite ahead of the U.S 
President Eisenhower said at his first 
ost Sputnik onfer on Oct. 9 


L 
rm 
mce mformation 


that bh bane 
that a Ru i lite launching wa 
Hininent 


| siturre ti 


itl piGpa 


Ru 


vain int 


partiall yunter the 


I 
manda and 
taking the initiative 
vhat the Sovict Union wa 
illustrates one of tw 
othe entih 
hie ld 


a qpuire . 


pre tips 
advance by ind 
it i 


bout to d 


yuuncing 
O major 
problem ind technical 
nlormation 
@bailure to 
pstract 


t amount of 


classif 
properly the 
technical liter 
countr 


index 
cminat 

enti 

thi 


ind di 


iture lable im ind 

ibroad 

@ Failure to 

vhen it i quired 
Evidence of Russia 

muike the greatest political 

verents in the 


ik il Year 


he cl 


act on it properk even 
infention to 
tech 
Interna 


use of 
nologi il chu 
hional Geoph 
istronauty ha 


has reached thi 


( peciall in 
ibundant and 


country in qu mitity 


Rand Memorandum 


The prediction of the 
ibility that Russia would ittempt a 
itellite launching on Sept | ! 
tained im a Re Memorandum 
(1922) written by F. J. Kreger and 
published by the Rand Corp., a study 
exclusively by 


Atom energ. 


‘ 


distinct pos 


con 


cal h 


ilmost 
the 


group spon ored 
Air bore 
Commission 

Advantages to be gained bi 
first with a satellite pre 
tance far too attractive for the Oppo! 
tunists m the Kremlin” to 
Krieger concluded 

Krieger 


ina 


being 
ent a circum 


ignore 


memorandum Part Il of 
\ Casebook on Soviet Astronautics. It 
quotes Academician A, N. Nesmevanoy 
USS.R. Academy of 
Komsomolskaya 
literally 
our planet earth 


presice nt of the 
Sciences, as saying in 
Pravda last June 9 that 
within the next month 
will acquire another satellite The 
technical difficulti that the 
the solution of this grandiose 


been overcone by 


tood im 
way of 
tusk 
tists 
this 
ai ihized ha 


have our scien 
The apparatus by means of which 

extremely bold experiment can_ be 

created 


ilready been 


30 


ind il] 


of 


carth 


Soviet Astronautics 


Ru 
rts 


po 


' 
I 


birth t 


Konstantin | Is) ( though 


kight da 


wurDpDos 
i 


rather carly in the 
IGY.”” One factor supporting this 
clusion, he said, was 
the firing of the first Project Vanguard 
atellite to late 1957 or early 1958 
Six month: Part II] of the 
isebook written Krieger 1 
ported in RM_ 1760 
three probabh wel 
behiml 


effort te 
publicize its astronauti 


earlier, in Pravda, Nesmey it come 
uid \ 1 result of many 
of work by Soviet ientists and 
the pr rockets 
the nece iT and 
mcans 
artificial 
research 


had con 

postponement of 

mnecrs to ent time 

quipment 

been cre ited by 
problem f an 
entific 


be solved 


yaratus have before 
which the 
itellite 


can 


Vas 
Part | 
DASK reason 
Russia's 
interest in 
the first of these 
propaganda 


iIncTca cd 


After an ind 


ian technical 


‘ Krieger 


extensive ( of ! 
ind ypular litera 
i pt rt dl th a tin t 
ibility” that the Soviet 
for Sept. | ry of 
Ru in 


recen reasons wa 
Rand does not publicize the circula 
tion of its research memoranda, but 
there I Irttle doubt that official 
connected with Project Vanguard an 


various U. §. missile programs received 


would 
thi 


plories I 








Tsiolkovskii: ‘Earth Is a Cradle’ 


W ashington—Russia's 19th 
Konstantin | earth is a cradle of the 


live 


flight with her Century 


interest in begins 

I siolkovskii 
forever 
the more recent 
conquests dates back to Nov. 27, 1953, Academician A. N. Nes 
Ss. S. R told the World 
has reached a state when it is feasible to send 
of the 


space 


pioneer who said mind 
in a cradle.’ 


Soviet 


but one cannot 


But 


Cosmin 


evidence of Union's and more intense interest in 


when 


meyanov, president of the { Academy of Sciences, 


Peace Council in Vienna: “Science 


a stratoplane to the moon, to create an artificial satellite earth 
This the signal to begin wide-scale publication of articles and 
books on space flight Krieger of the Rand Corp. In Part II 


of A Casebook on Soviet Astronautics (RM-1922), Krieger traces subsequent events 


statement was 


iccording to k J 


that made Russia's intentions quite clear A summary follows 

eK. bk. Tsiolkovskii Gold Medal. Established Sept. 24, 1954, by the 
of the U. S. S. R. Academy of Sciences for outstanding work in interplanetary 
communication to be awarded every three years beginning in 1957. 
Kstablished by the 
mirtmental group shortly after creation of the Tsiolkovskii 


Presidium 


® Commission on Interplanetary Communications. Presidium 


as 4 permanent interde; 
Medal, to “coordinate and direct all work concerned with solving the problem of 
mastering cosmic space 
Academician L. 1. Sedov, a top-notch hydrodynamicist, was appointed chairman 
and M K 
research rockets in 1934—was appointed vice-chairman,” Krieger said. 
@ Iwo Soviet Sedov and K. F 


astronomy professor from Leningrad State University, attended Sixth International 


likhonravov—who designed and successfully launched liquid propellant 


delegates Ogorodnikov, an English speaking 


Astronautical Congress at Copenhagen in August, 1955. This was the same month 
the U. S. announced its Project Vanguard 

eU. S. S. R. Academy of Sciences applied for membership in the International 
1956. 


application was accepted and the lone Soviet delegate—Sedov again 


Astronautical Federation in At the Seventh Congress in Rome in September 
1956, the 
was elected an IAF vice-president. 

Academician A. A. 
ravov, armaments specialist and Presidium member, led a delegation of 13 scientists 
to the First Rockets and Guided Paris. 


Summarizing some of the papers presented, Blagonravov wrote in June that cosmic 


@ “Uncommunicativeness” ended last December when Blagon 


International Congress on Missiles in 
ray investigations by means of rockets began in Russia in 1947, that atmospheric 
100 km. altitude 1949, that 


including the use of dogs, were conducted from 1951 


composition studies to began in and systematic 
studies of the atmosphere 
to 1956 ; 
Krieger's study, completed last June, concluded that Russia might well attempt 
to launch its first satellite on Sept. 17, of this the 100th 
I'siolkovskii’s birth date; partly because the “prestige and propaganda value to 
be gained from a premier launching of an earth satellite whether instrumented or 


a circumstance far too attractive for the opportunists 


year, anniversary of 


not, undoubtedly present 


in the Kremlin to ignore.” 
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Army Unveils Satellite Plans 
revealed the first details of it itellite 
tation package, here held by Dr. William 
nak | | af of Technology Jet Propulsion Laborator 
tih ter ica ind rocket, a modified Army Jupiter ¢ 
nformation than the U.S 


Te i i | nt Army last week 


project an id i 1 the 
i Pickering directe 


Satellite will not 


Instrumentation 


, ilitornia Lnstitute 

® Russia not onl ' 

formerly I 

ray study, is slightly 
plaving role iti Ari 

for Vanguard 


program designed mainly for cosmic 
Jet Propulsion Laboratory i 
Naval Research Laboratory 


guard 


ove 
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NATO 


eC reation of a long-range 


ation—soot my | eNpre abstract 
bor (tt ol } 4 ition ot 
, j ; 


central abstract 
@ Increased support of AS LIA 


AST IA 


® Increased federal upport 


AVIATION WEEK, November 25, 1957 








PROTOTYPES demonstrated to agricultural pilots include duster (left) 


with dispenser under fuselage and sprayer with underwing nozzles 


All-metal fuselages have removable panels to allow maintenance men to clean internal structures of chemical infiltration, 


Grumman Biplanes Probe Spray Market 


By Craig Lewis 


plane at 


} 
cultural iit] 


eTtitbitiiadl 

yperator 

ill i] ournsnmna and 

lexas ¢ four tarted carl 

m Cictober Vout 1] it the Na 

tional 

tion here 

(ruminal biplane i ' ned it 

1 market me equipped with 

ot use of them 

il] Klapted to croy pray ry and dust 

market 

ind decided to 

Northrop Au 


7) reported interested 


i ict man 


mn (,rumimnan 
nm the summer of 195¢ 
build the 
craft | 
i) this market 

Protot 
P ¥ vith the 


p otots pe 


Corp l i] 


built (AW. June } 


ntention of 


pr cre 
using 
them purely as market research vehicles 
to get hist 
held a to 
im design and price 
sufficient narket 
them 


management 


hand information from the 


whether they are pl ictical 
ind vhether a 
1 


potent it exist to 
nto production 
interested 
in widening the compan urcraft base 


to lessen the hock i S 


“peak and valle procurement pro 


pustit 


putting 
(,rumiinan 
military 
pram | tudyvin ll angle of ciwil 
market. It already is working 
twin-turboproy I 


powered PLESTTVE 
the Gulfstream 1 he rop 


aircratt 
on i 


tran port 


32 


! to 


held 
tion 
suiifst ith 


ommiutted 


the 
final 
No defmuit 


CCT Hriticevtill 


i cle 


thr pan 
ibout a veal 
duction model on 


mn produ tion faci 


Two Prototypes 


Grumman has built ¢ prototype 
ot the 


ind the 


dusting 
Both are 
idaptions of the same vaSI urcraft 


new airplane, one for 


ccond for pla il 


powered bh 1 } hp ( on 
ened to 


1 biplane 
tinental engine and cde carry a 
1.000 Ib payload No 
but the urplane will probably be in th 
17.-18.000 range 


Wing pan 1s 9 ! length + 
tom 


price is quoted 


maximum i” )ft. Ym 
TOS wel j S00 lb 
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The biplane 
weight is 2,079 | at 
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1.000 Ib 
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certificated 


Regula 


cmpts pper vol 

ume | Y cu. ft 

hopper load restrictior 
New 
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airplane 
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Part 5S of th i Nu 
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under 
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Grumman rates maxi peed at 
115 mph. and stall spe 
Ihe aircraft will take « | ft 
veighing 2.500 Ib. or 
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irict engin 
werhauled urplus, and thi 
Another econ 
fuel and overhaul 
220 to } hp 


in economy feature 


spect lowe 
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used 


po VCI 
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ill-metal 
ha ill-metal 
that 


The new prayer/duster 
bod Coin prototype 

ng the other ha wing 
metal on top and fabric underneath. All 
control surfaces are fabri 

Metal fuselage has 
that Grumman says 
>) by 


ifé 


ible panel 


can be taken off in 
feature mak 
the aircraft interior casily accessible for 


remo 
two men Thi 


leaning 


luel tank carries ind is in the 


34 gal 
center section of the upper wing { pper 
ind lower wing pancls ire interchange 

imple de 
Wings hav 
ilong with a strut between 
the dual ailerons. With the t 
ill that i 


centc! 


ible, and Grumman says it 
ign reduces rigging time 
fixed struts, 
rsionallh 


necessary is to bolt 


tiff wing 
them to the 
hedral with simple mgging 

Describing the virtues of the biplan 
Grumman savs it ha low stall 
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section and fx di 


design 
peed ind biplan 
conhguration 
ing, and the two wing 
of crushable structure te 


na rash The 


wainst wires im low 


ilso pro ice 


level 
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SPRAY VERSION of Grumman agricultural plane testbed lands at Red Bird Airport, Dallas, Tex. High headrest incorporates overturn struc 


ture to protect pilot in crash. These exclusive Aviation Week photos were made during demonstration flights on market survey tous 


Biplane also | 1 shorter wing | equipment i | 
than other configurations might ng gear or al v| ‘ n Nlean 

Grumman also notes that the slopin preader t itt 
nose and the 1 nal flight altitude with Three i ent brich WALD 
the pilot sitting high provide good vi unted ' 
bility. One pilot estimates that the prototype 

und can en 60 ft. in front of th lecided tro 

iti 

} 


I he 1i¢ Hpi I 
landing ral Thi featur 


hil pring 


1 the ground 
uuind looping 
romin ifety feature in the de 
is a large headrest msing belund 
kpit. The headrest has an over location is to ena 
tructure im it for crash protection ( often-use 
tructure is a steel tripod vhich 
n of the basic structure, and 


dy diye wep aohy Se 0 yore wht AMB to Receive Bids 


hb cp thi pilot t 
= overturn crash base sesie " For Avionics System 
houlder harn ‘ i | done ex , | W ashington— \t t 


m the Grumm 
for 40G 


Hopper Location 


7 WADC Takes Action 
vard of the pilot in the new oo 0 On Data Link Studies 


removabl vith 
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mpt t pp in uted d lopment of 


ents 
ird between 
onth stud 
irict 
in of th nique 
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three man 
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LONG-RANGE radar, developed by Lincoln Laboratory for ballistic missile defense investi- 


gations, is now in operation near Boston, Radar employs 84 ft. dia. parabolic reflector 


Long Range Radar Spots Sputniks 


New York -lIluge new ypernmental tremely high peed to determin irget 
ngringe radar, developed b Lincoln bearm clevation, range nal peed 
borator to study ballistic missile Doppler frequency Data is read out 
lefense problem ha uccesstully de iutomatically on a high peed printer 
ted both Soviet carth satellite it hextremel narrow beamwidth — of 
mote distance if is revealed last Millstone radar (estimated at about 
} leg intended to improve it 
radar now in operation at 1h pertorman ¢ agamst ICBM 
Hill, about 30 mi. north of 
reportedly ha ilso tracked 
mussiles fired at Pt. Churchill 
Counada Ippro imately 1,200 0 mm 
r 
Niillstone radar cmplo m 4 ft 
diumeter parabohe reflector which can 
rotated 360 deg. m azimuth and 
ited from the horizontal to the 
chith ceHect is mounted on 
tec] tower 90 ft. high. lextremed gh 
rwer transmiissi rack po ible 
pe rall ft ( vstron tubes 
musurmge [1 
Special transistomzed = = digital com 
puter designed and built by Lincoln 
Laborators process radar return SPUTNIK 1 AND I! have been detected by 


mals on oa reabtime basi it eX new radar “at remote distances.’ 


avantage o requiring that 
mate target | be | 
to orrecth 
point 

In carl Sputnik ighting radi 
rection finding technique vcr 
ploved to establish correct ming p 

the Millstone radar. However 

ce of mfrared radiometers in dé 

ting Soviet satcilites with relativel 
oad fields of view suggest that 
ciCV ICE might be teamed vith 
Millstone radar to provide su h ain 
information AW Nov } p 
Small, lightweight radiometer inning 
head « in qui kh scare h large rea 
liereas the rotating portion of th 
Millstone radar weighs 90 ton nad 
quires a considerably longer period 

in a similar area 

Luncoln Laborator: \ it 

vdar will ilso be used to tud 

flects of meteors and the aurora 


Technique Cuts Cost 
Of Memory Element 


New York Sharply different type of 
rapid-acce computer memory clement 
hich is far more imple and ke 
thy to fabricate has been developed 

Bell ‘Telephone Laboratori 

Like conventional magnet or 
memory array, new technique empl 
mesh of vertical and horizontal wit 
Important difference is that ne 
technique illed I'wistor,”  climi 
rate the tiny ferrite core ind with 
them the difficult problem of threadin 
honzontal and ertical wire through 
thre ore 

Memory array made by the Twistor 
icchmique consists of interwoven m hi 
of horizontal wires made of copper 
mad vertical wires made of magnet 
maternal. ‘Torsion applied to magnet 
ire hifts the preferred direction of 
magnetization from the conventional 
longitudinal path to a helical path 
Coincidence of both circular and longi 
tudimal magnetic ficlds can then be 
used to introduce information into thi 
wire in the form of polarized helical 
magnetization and the magneti wire 
itself can be used as the sen ing mean 

In order to store an information bit 
it ms necessary to ipph two simultane 
ous current pulse me to the approp 
ite copper wire, one to the appropriat 
magnetic wir Information 
! ichieved bi verdriving the longs 
tudinal field in reverse direction an¢ 
inal is obtained acro ré 
Output signal omewhat recr than 
input pulse implitude, Bell sav 


] 


Laboratori urrently are investigat 


al ati 


ing optimum ze and composition 
magnetic wires for new memor 
ment. Diamete is U.OO] in 
ppear feasible 
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ON GUARD IN CANADA...IN EUROPE... 
AND FOR THE FUTURE...THE AVRO ARROW 


rom the first flight of the Mark I CF-100 in 1950, Ihe Avro Arrow, recently unveiled, begins an inten- 
the development and performance of this all-weather sive pre-flight testing program. Under development 
interceptor for the Royal Canadian Air Force has for the interception role of the RCAF in the new 
on for it the role of front line defender in North North American Defence Command, the Arrow will 
America and Western Europe have supersonic mission capabilities 


AVRO AIRCRAFT LIMITED 


k t ANADA LIMITED & THE HAWKER 
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AIR TRANSPORT 





Airlines Face Traffic-Jammed Winter 


Increased volume of instrument traffic 
airways: 


saturates 
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I large t volume han 
By | Doty h , equipped with 
| " j ‘} | nil Mong nie radar 
Washington ore i TIL ) met i ce pe 


larization can be 
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mdi I n don ind traff 
mauty ( 0 ' er , in ' ‘ - 


tween nd { 


hour 


1WiAT 19 
scheduled for fi 
Washington. N 


nter 


ale tea, Midway vs. O'Hare 
Airways or ns | go Midv 4 
| | ) ( ' DC! | vcak and mnt 
' tuall om 
ith th ddition of 
heduled flights. The main 
from the reluct 
‘ irect na 
to ©'Tare bield b 
transportation = fa 
have enced 
VFR Jams "+ - 
()' Tlare 
the airline have 
with a vy t 
from Midwa 
f Chica v1 
1 recent meetin 


ly 


( tt 


iny services inte 


AVIATION 


Ol ( Cl hicl ha 1clice 
airline performance may hit new low. | | , 


] 
! 


ad 


























COMPARATIVE GROWTH RATES 
(INDEX 19502100) 





GENERAL 


Traffic Increase 


MILITARY 
B) 


ao 
. AIR CARRIER 





| 
| l l 
1953 1954 1955 1956 1957 











1950 1951 1952 
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MILITARY operations have grown from 2 
1950 to 42 last year. Increase underscores urgency of plan for airways improvement 
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ROLLOUT of first Electra, a month ahead of schedule, took place Nov. 11 at Burbank plant of Lockheed Aircraft Co. The turbo- 


prop airliner went into production in May, 1956. Intensive proving program is scheduled for initial four Electras with goal of Civil Aero 


‘ 


nautics Administration certification by next Sept. 30. A picture of Comet IV fuselage in Nov. 18 issue of Aviation Week was inad 


vertently used in place of a picture of the Electra rollout 
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Major Route Awarded Trans Caribbean 


Washington—Trans Caribbean A line prop t Delta f 
upp! nental irri hy W hate rate Skv-B f tr S4 betw j t 
i] ipproval t onduct heduled the tw t t t 
between New York in d t! ket ita N\ } ‘ 
R t is the first time a 
t la been award 1} | i \ t | t 
! passcnger route in th Nat \ I t 


erating between New York and San m of the required low-4 ! ft 
Juar nd Miami and San Juan, al va ule | " ‘ 

t ! t dd Boston, Philadelphia nu pport th illege th Ac f t ( 
Baltiumor id Washington a te CCC d | 

als on it New York Newark and qui 1 60) n ; ' 
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@ Kastern’s Miami to San Juan route i t | AT 
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A Fare Request 
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d 1 the airlin t D nit th f bast t th t t \ t A 
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¢ Pan American’s request for authorit Lon ille-Atlanta-] Vi Sa t t 
t flights between N Juan Det ( Ch t 
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| rendatior pproved | t womts suct CC] st f t i 11 
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by CAB Chief Examiner Delta Au I tion t 
| \W B vi Previous|] Durcau th Chi S Jua Ket 
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400 MPH...THE NEW JET-PROP 


ISCOUNT 810-840 


Faster: New Viscount will have an initial cruising speed New Flexzibility: New Viscount can carry full payload 
of 365 mph with Rolls-Royce jet-props. By 1960, more over ranges of 200 to 1200 mile (1400 miles with 
powerful Rolls-Royce engines will be available—increas- “slipper” tanks.) 

Ing the mph to 400 Proved Performance: The Viscount is the most proved 
Greater Capacity: Designed for higher operating weights, jet-prop. Viscounts will have chalked up over 1,000,000 
new Viscount is 9'3" longer. Result: increased seating } by ti he first 810’ , , ‘ . 
capacity. First cla 2 Coach up to 70 ours Dy @ time the fir S10 s go into regular service 
Lower Costs: Same operating cost-per-mile as present 
Viscount 700 series but with lower-cost-per-seal-mile due Orders from over 30 of the world's leading airlines prove 
to greater capacity. that ‘wherever the Viscount flies . . . traffic figures rise.” 


jet-prop VICKERS 


(- 
| These Airlines Have Ordered Viscount 810/40's: 

! Continental Air Lines, South African Airways, Lufthansa, V/) 

| Pakistan Int'l. Air Lines, Compania Cubana de Aviacion, 

{ V.A.8.P. (Brazil), Eagle Aviation Ltd 

LJ wm ame ae momar oom eweeeoeewoaed 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


There no subatitute for ¢ rperience 4 


U.8. Representative: Christopher Clarkson 
10 Rockefeller Plaza, New York 20, N. Y. 


VICK ERG-ARMSTRONGS (AIRCRAFT) LTO... WEYBRIDGE, ENGLAND ® MEMBER COMPANY OF THE VICKERS GROUP 
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Competitive Route Across Canada 


May Be Outcome of Policy Review 


By Glenn Garrison 








Competition Urged 
\ ming 4 wadian Pacih 
| lh rout eh 
\. Math 
that th 





publ 
pu 


Government a Factor : : : a 
I he Au | i t 'B) | Comet > Noise lests 


o oe mag Arranged for PNYA 


I ondon 


1] 


; 


pon ili 
p +2 It ha 
Whi Mmnounce 


purchase of ject 
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VICKERS VANGUARDS 


on order for 


BRITISH EUROPEAN AIRWAYS 


and 


TRANS-CANADA AIR LINES 


are powered by 


ROLLS-ROYCE 


TYNE 


PROP-JETS 


The Tyne is an advanced twin spool high compression engine in the 
5,000 h.p. class, It has been designed to give a very low specific fuel consumption 
and is backed by the unique experience gained by Rolls-Royce in more than 


3,000,000 hours airline operation of Dart prop-jets powering Vickers Viscounts. 


ROLLS-ROYCE LIMITED ENGLAND + SCOTLAND: CANADA: AUSTRALIA 

















American Testimony Opens Fare Probe 


By Ford Eastman Smith said. “Our total net 
th , 
Washington—IHecarings in 
(x il Passenger kare 
ed in May, 
re the Civil Aeronaut 
rd xan Ralph L. Waser last 
ek with American Airlines the first 


t | nest trunklines to take the 


ident ( R. Smit 
f list f vith 
resent argument 
the CAB that 
ild he micre ised 
urline need é ! ! ect ! ) gg xist 
t invested capital 
ind that 





based 


cl I f ict onsultant 


Am \ tudi ind 


erence 
Americal 1 of the nation 
mers finan | 
turn in the past ha 
hgure it urrent 


rate of return wv ittra 
n ind dollar retur This we 
ied an all-time high inv to 
but 
Shrinking Profits 
Smith id, however, that last 
| 


beginning of a dow 


profit which 
tors from msking tl 


ndustry Instead 





to ther enterprise 
carmings im which New Version of 707 


that Ameri res Seattle—Bocing plans to offer a new 
Boeing 707 ra short-to-medium range version of its 70° 


ind Lockheed Electra jet transport similar in size to the 707-80 


transports in an initial prototype that has been flying for the 


necting the uirline rbine last two years. Top speed is scheduled 


up to 1961] A\\ to be over 600 mph 


iz pay for the equip Ilo make way for the new aircraft Cargo Line Asks 


American has mad designated the 707.720 Bocing will 


rCMNCl borrow $13 million subandon two earlier but similar design: Route lo Voscow 
the Metropolitan and Prudential the 717 and 727 (AW April 15, p. 38 Washington 





ympanies on favorable Wing and tail area and fuselage cross 

section of the 720 will be approximately 

loan VOT the same as that of the 707-80, and 

Americal much of the aircraft can be manufac 

uming it tured with production tooling already in 

ind tax ‘ Bocing’s Renton plant 

the S$18-$20 milly Gross weight of the aircraft will be 
between 175,000 Ib. and 200,000 Ib 

omplete | turbine equipment The 720 is scheduled to include lat 

Smith iid American would models of the Pratt & Whitney [13 

ng-range and 25 mediu commercial version of the 157. Some J57 

iddition to th models are now producing 11.500 tb 

it an estimated dry thrust, but Pratt & Whitney ex 


including th ) pects to boost the dry thrust to abow 


equipment 12,000 Ib 








have that 
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‘99 
LOWEST FARE 
NONSTOP 
NEW YORK-LOS ANGELES 
ON THE DC-7 


AMERICA’S FASTEST AIRLINER 


’ « 
~Y /AMLINES . _ 
4 
: 


P 2 . 





Only on American’s famous 
Royal Coachman can you fly 
nonstop on the DC *7 between 
New York and Los Angeles for 
$99! The DC*7 is America’s 
fastest airliner and the Royal 


Coachman, America’s first and 





foremost luxury aircoach service. 


There’s a choice of convenient 


daily flights and you're welcome 


to use American’s “Go Now 


COACHMAN ernernes 
New York to Los Angeles 


Lv. (est) 9:30 am, 12:30 am_= Ar. (pst) 3:15 pr 


DC-7 NONSTOP so Anguten to few Vert 


Lv. (Pst) 8:30 am, 8:30 pm—only 7 hrs., 15 mins 


AMERICAN 
AIRLINES 














SHORTLINES 








> Allegheny Airlines has requested Civil 
Acronauti 
luced fare tariff for members of the 
Ihe fare, scheduled to becom« 
e on De 1, would permit 

ymen to fly at 50% of Allegheny 


ent first-cla fares 


Board approval of a r 


> Avianca, Colombian National Ai 
wal will begin operating 11 flight 

week from the [ S. to Colombia 
on De ] Nine of the flights will 
originate at New York International 
\irport, two at Miami International 


\ rport 


P iberia Air Lines of Spain, General 
Director Cesar Lucia sa‘ 
Iberia’s future plans include service to 
Athens, the Scandinavian countries, the 
Benelux nations, Cairo and an exten 
on of the airline South American 

vil to include Santiago, Chile an 
Lima, Peru 


(Comez 


> Newark Airport will be serviced by 
v $4 millon air cargo center, th 
New York Authority has an 

The center comprising four 

tructures on a Y acre 


operating bv the umme! 


> Pan American World Airways report 
1 castbound Atlanti 
iring thi 
ir over tha 
6. The airline 


f the tran 


P Southern Airways flew 19 


(et 


> Swissair 
tr, + Aust 
Th 


> Trans World Airlines v begi 
top Lockh 1649 Constellation 
from New York to Frankfurt 
with tw flights w | 
ITWA 


Thy 
f European 
'WA flight 
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AIRLINE OBSERVER 


> Airlines are beginning to feel the pinch of defens AW Sept 


p. 47 Decline in travel by subcontractors h 
to drop ind has been parti ularly noti 

between Los Angel ind ittl 

has advised its people t 

ticable Widespread 

could cut an even deep 

> American Airlines is converting 10 of its standard first-class DC-7s into 
combination configurations and expects to complete the modification by 
the first of the year. Move is designed to increase flexibility in scheduling 


aircraft and to expand flight frequency of both tourist and first-class service 


P Watch for an intensif 
medium-range turbojet 

duction at it Santa M 
1 eries will be mpl 


line will soon be in sight 


gc cnough to hold th 


> Pan American World Airways has been forced to delay inauguration of 
service on new routes from Puerto Rico to Madrid and from New York 
to Johannesburg via Madrid because the Spanish government continues 
to stall in giving the new services its approval. During talks with the U.S 
State Department in October, the Spanish government asked for time to 
study the proposed Madrid stop before granting Pan American its per 
mission to Operate the routes. Now many observers are beginning to feel 
that the stall stems from a fear of too much competition for state-owned 
Iberia Air Lines of Spain and may continue for some time 


> British government has rejected claims that noise and vibration of a 
Russian Tu-l04 turbojet transport damaged seven homes during takeoff 
from London Airport on Sept. 5 Residents claimed the aircraft, on a 
diplomatic mission, caused shattered windows, cracked root tiles and fallen 
plaster during a takeoff that created a “great noise and disturbance I hi 
government reported that an independent investigation showed that dam 


ages “are of long standing and attributable to causes other than takeoff 


> Presidential Assistant Elwood Quesada will begin public hearings Monday 
on best site for a second Washington airport. Quesada has narrowed the 
selection to four possible locations Burke, Chantilly and Pender in neigh 


boring Virginia and Baltimore Friendship Airport 


i 


> Capital Airlines and Shell Oil Co. have renewed their turbine fuel con 
tract for a four-year period. Estimated consumption of the 640 kerosen 


will run approximately 80 million gallons annually 











it 


AIST OL ORION 








First and only turbine engine 





to deliver tull take-off power 
at all temperatures, all ele- 


vations up to 16,000 feet 











emment 





The Gristo! Orion is now undergoing deve! 


World's first supercharged turboprop 


These were the demands that Bristol de signers succeeded in 


meeting when the designed the Orion: 


Sea -level power at any airtie ld in the world 


mption superior to the leanest existing 


ible power to-weight ratio im cruising 


Facts on the mighty new Orion 


pool constant-power turboprop. Take-off rating 
5.150 eb p 


Orion's twin compressors. Work split between low and 
high-pre ire stages is arranged to allow both stages to run 
near maximum adiabatic efficiency The twin-spool layout 


to unprecedented flexibility of operation 


Advantages of “Gating.”” Orion is an &8,000-horsepower 
berately throttled at sea-level. At 30,000 feet and 
cruising | ver it delivers 3,960 ehp. By restricting 


> OO) hp fro rrr ‘ ' o 15.000 ft prope lleg 


ving marked reduc- 


t« perature 
ul by Inj 


power-boor 


Phenomenal Economy 
Orion m we under 0.401) 


make 


fract ! 


The tamous Gristo! engine tamily 
Limited also produce the 

turbopr 

low 

Orpru 

Bloodhe 

rist 


ol the w 


BRISTOL 


> 
Aero-E ngines 


THE BRISTOL AEROPLANE CO (USA) INC 
400 PARK AVENUE NY 22 NY 





...t0 familiarize CAA personnel 


AERONAUTICS | ; with jet transport operation 
ADMINISTRATION Playing a leading role in the transition to the jet era, 


the Civil Aeronautics Administration has selected an 
electronic jet Simulator to be designed and built by 


will use the Electronics Division of Curtiss-Wright Corpora- 
5 tion. Among its many missions will be the training 


; and familiarization of CAA air carrier inspection 
BOEING 707 personnel in jet transport operations, including all 
phases of airline flight crew training . . . and the 
study of approach and holding procedures for im- 


JET SIMULATOR proved air traffic control in the jet era. 


At the same time, the CAA will take advantage 
of another dimension in the realism of flight repro- 
by duction — Curtiss-Wright Dehmel Visual Aids Simu- 


lation Equipment. This new Curtiss-Wright equipment 


consists of scale models of specific airports, and a 
Cu RTISS-WRIGHT mobile television camera which responds to the pilot’s 

control — enabling him to rehearse landings and take- 

offs under VFR (Visual Flight Rules) conditions. 

The airport environment, buildings and runways 
are realistically viewed by the pilot, on a large screen, 
in their treo relationship to his altitude, position 
and approach. 

Simulators by Curtiss-Wright have been produced 
for nearly every type of advanced civil and military 
aircraft. They have a long background of proven 
service, including extensive use by the CAA itself. 
Every fully electronic Simulator used by UV. S. air- 
lines today is a product of Curtiss-Wright. 


CURTISS-WRIGHT 


CORPORATION + CARLSTADT, WN. J 


CURTISS-WRIGHT DEHMEL perce ot'r'c baa ano corns: 


WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal — British Licensee: 
Redifon Ltd., London—French Licensee: Société d’Electronique et d’Automatisme, Paris 
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AERONAUTICAL ENGINEERING 


ORPHEUS 3 turbojet for NATO light fighters is less than 3 ft. dia 


slightly more than 6 ft. long. Thrust-weight ratio of the engine 
I-ngine has seven compressor stages, a cannular combustion chamber 


md a single-stage turbine. Dry weight of the 


is 
engine mw S2 Ib 


Light Orpheus Jet to Power 11 Designs 


By David A. Anderton ion at Bristol. First ' , ' ‘ 
ception ot thi ‘ ‘ ly 1) 
i the time Du ; 7 
mn countri irc bemeg built aroun : 
Bristol Orph us lightweight turbe 
+ de 


cloped for the NATO |] 


Bristol, England—b.leven airplan 


Under a ntract with the jot M 
Weapons Development P 
f the NATO yunitri Bristol 


] 
ini 


i 


wered = th 
tendard ¢ 
hy thr 


lif it Bretign 
AW Oct 5 


Th 


+/ 
the Navi 


Built Under License 


I he ngirne vill h« built u Ind 
license The French firn 


ha 1 license for an Orplicu 
lopment FiatSMA in Italy | 


ption « heense and Curt 


right in the United Stat has al 
ise to build the engine as the T]37 CONTROL and accessory package of Orpheus 3 is located on underside of engine at forward 
All thi tarted with cngincernng pe end of compressor casing for easy access in field 


' 
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THE IMPACT STORY 
BEHIND THE PICTURES- 


Four impact blows on three Cecostamps 
formed and blanked an aircraft instru- 
ment panel—ready for use! 


FORMING Pre-cut %" aluminum 
stock was formed on two Cecostamps 
The two pre-forming stages were worked 
simultaneously on one Cecostamp with 
one impact blow. The second Ceco 
stamp did the fina! forming and setting 
in one impact blow. Note 90° flanges 
and 1%" step across center. No further 
trimming required 


BLANKING — Single impact blow ol 
third Cecostamp accomplishes blank 
ing of instrument holes. Bottom blank 
ing die is made of zinc alloy using 4 
thick chrome alloy plate backed by 
rubber in hole openings to eject slugs 
Upper die has % chrome alloy 
punches. Rubber, cemented around 
perimeter strips panel from die. Only 
%" landing between some of the holes 

and approzimately 225 linea! inches 
are sheared! 


This job is a unique Cecostamp 
achievement! 


JOBS LIKE THIS PROVE THE 


VALUE OF THE IMPACT OF A 


ECOSTAMP 


The Cecostamp’s controlled impact blow forms 
and sets the metal to exact dimensions. Add to 
this important feature Cecostamp’s flexibility for 
handling a complexity of forms, its simplicity of 
tooling, its low operating cost and safety features 
and you will appreciate why Cecostamp is the 
modern forming tool for today’s and tomorrow's 
metal shop requirements. The Cecostamp incor- 
porates easier operation and greater strength and 
power, in anticipation of the tougher alloys of 
heavier sections and larger units which are more 
and more in demand. You'll want to consider the 


Cecostamp for your shop. 


Send for Bulletin 30-L-5. 








SOME OF THE ADVANTAGES 

OF THE CECOSTAMP 

1 Sets sharp changes of con- 
tour to permanent shape 

2 Produces components with- 
in strict dimensional limits 

3 Shearing can be combined 
with stamping of simple 
shapes 

4 Skillful operators can de- 
velop and form many 
shapes difficult to form on 
any other type of press 

5 Controlled blow is well 
suited to forming large in- 
tegral parts 

6 Low tooling cost and 
rapidity of die fabrication 








CALSGOES UT AL 


( Ruslders of THE IMPACTER 
CHAMBERSBURG ENGINEERING CO. ite CHAMBERSBURG, PENNSYLVANIA 
| “ORGING I MID-AIR” 
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FIRE-CONTROL 
SYSTEMS 


Orpheus Engine Specifications 





Engine Orpheus 2 Orpheus 3 Orpheus 4 Orpheus 12 


Rated thrust, ib 

Diameter, in. 

Length, intake face to exhaust 
flange, in 

Weight, dry, tb 

Thrust weight 











num width + im masunum I I rg sad 


ight of 3 in wind a maximum Cl f ground and flight test 


} 


Nominal diameter y cl nine of them were bul 


iin + m. and length het the cngine f 


Hange f the intake t th nd (snat 

of the exhaust nozzle is ~ ym pump 
diametet r the f Luca 
I he | 

through 
vel ising 


tion betwecn 


tubes innular ombustion 


barn tx é i transition to a s 
i tator a il vith th iti 
I hie ingle-stag turbin 
ntional layout; 1 17 
mewhat in the high-altitu 
hie Orph 


Lubricati 


r behind the 
I il] be il 
in 


Accessory Power Drive 


hrochure 


Nimoni 75 and the tur 
of Nimoni NW) Phi gine and quite by acci 
1146 ferriti tainle | | i Hameout fix that 
Nimonn 
pipe i ) ngine 


Fuel dip; 





rman xp ted the high-altitude 
deyclopment will the expericnce 


m hanged ma \von-powcered 
} 


ENGiIntees: Contact our Technical Placement 


Manazer lor employment data 


AVIATION WEEK, November 25, 1957 

















rap 4 


. ney 
° é . 


, ns * ht sore ashore Noche 
seek ond threat .. . with a com- 
track and kill package especially 
aircraft and the mission. > > For economical 
inal efficiency, the LMEE "Tri-A” (Advanced - 

x “tystem will All a trye Jove-like function. 

we xa tipbctihalis dooce 
ihe of many LMEE advancements in sonobvoys, 
earch systems. Along with the development and 
1 sections in Utica, its Advanced Electronics Center ot 
New York, is making important contributions to passive 
studies. Coordination between LMEE engineers and 
val research scientists can wipe out tactical advantages the 
submarine hos traditionally enjoyed. Write Department F. 
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USAF Cancels J91 
Washington—Air Force has officially 
announced cancellation of its contract 
for development of Pratt & Whitney's 
25,000 Ib. thrust J91 


which was scheduled to power an atomic 


turbojet engine 


plane. 

Plans for cancellation or curtailment 
ot the project had been known for some 
time, and in August Pratt & Whitney 
warned its stockholders that the program 
might be “possibly eliminated entirely 
AW Aug. 19, p. 34). 

Air Force said that its contracts with 
second 


General Electric for a 


plant and with Convair and Lockheed 


power 


for airframes for the atomic-plane project 
were still in force. 











the basic 


wcrc 


lew out the engines, and 
was that the engines 
to the surg 
into the 


imbient anu 


1Lise 
ting too 


Diast 


ope I 
Gun 
cngine ilk 


tem 


] SC ling 


gases, sucked 
lets, imereased the 
effect producing hot-day 
onditions within the The 
power dropped but the fuel flow corr 
high-power condition 
result and the 


peratures in 


cngine 


ponded to a 
Surging 
blew out 

The cure was a simple one. A switch 
in the gun firing circuit reduced fuel 
flow just a split-second before the gun 
fired; with fucl, the engin 
power curve dropped naturally and the 
between it and the 
Blowouts stopped 


was the engines 


r¢ du ed 


linn 
increased Now 
the Gnat’s guns can be fired nght up 
to 45.000 ft 


lhargin sures 


Orpheus 2 Controls 


Use of the Gnat as an interceptor 
oduced a pair of additional controls 
An all-altitude a 
now being installed 
al a pt ure 


keeps the rpm 


lor the Orpheu 
cleration unit 1 
mn the airplane, 
ito which 
utomatically below th« line 41 
irdless of flight conditions. Accelera 
tion time from flight idle to maximum 
con 


ind 
control 
surge 


using the ratio 
ibout four se 


power at altitude, 
ol, is 
nds 
NATO's the Orpheu 
ng developed under a contract cor 
ing procurement of 60 engine Ong 
ally written to take the Orpheu 
through its type test, the contract ha: 
cover the develop 


expected to be 


Crigine i 


n extended to 
nent of the engine to the Orpheus 12 
ncluding its type test 

Although the specification for the 
ght fighters calls for their use in a 
round-support role at alti 
tudes below 5,000 ft., the recent tests 
it Bretigny were conducted under the 
upposition that successful engine oper 
tion would have to be shown at 30,000 


mssion 


ilso required to oper 


The 


cngine is 
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AERO PRODULTS, INE. 


serving the field of aircraft and guided 
missiles for the world today... 
for the universe tomorrow 


TO THE AIRCRAFT INDUSTRY— 


In applying hydraulic and pneumatic power to greate: 
use in aircraft, Clemco is developing the stage for to 
ile. The 


use of these versatile forces is known to have certain 


morrow’s more perfect aircraft and guided mi 


advantages over all other methods of control. It is these 
advantages that Clemco Aero Products is advancing 
and developing 


The requirements of hydraulic and/or pneumatic power 
in aircraft and guided missiles are precise due to limita 
tions imposed by space and weight. These requirement: 
necessitate development of criteria for solutions as ap 
plied to sub- and supersonic speed control. This criteria 


has been advanced considerably at Clemco 


The engineering leadership in hydraulic and pneumatic 
controls that Clemco Aero Products has on its staff i 
considered by other engineers in this field to be the 
finest in the country. With this leadership we are con 
fident that in the years ahead we shall continue to be 
come an ever increasing major supplier of hydrauli 
and pneumatic equipment to the aircraft and missile 
industry. 
R. Glenn Gorman 
Vice Pre 


ident and Gen. Mgr 


CLEMCO AERO PRODUCTS, INC. are furnishing the leaders of 
the aircraft and missile industry with the following: 


PROPRIETARY DESIGNS OF 
HYDRAULIC AND PNEUMATIC 
UNITS FOR MILITARY AND 
COMMERCIAL AIRCRAFT, AND MISSILES 


ROTARY ACTUATORS 
POWER STEERING UNITS 
FLUTTER DAMPERS 
MISSILE FINS AND SPARS 


Write for complete Clemco folder to 


LLEML DO 


AERO PROOULTS, /NE. 


CAP 210 E. Manville $t., Compton, California 


ng series of advertisements prepar espe / 


reratt industry by CLEMCO Keep a tile of them vo ye will hawe the nplete 














EDISON’S SIZE 8 GEARHEAD MOTOR 


OPERATING CHARACTERISTICS: 
e Type of motor: Two phase a 
No load speed 
(Min, R.P.M.): 6200 
Stalled torque 
(Min. in. 02.): 0.20 # 
Power input at stall 
(Nom. watts /phase): 1.7 
Speed at max. Power output a 
(R.P.M.); 3950 
Torque at max. Power output 
(in, o2.): 1.2 
Theoretical acceleration at 
stall. 16,800 radians /sec.? 
Time constant: 0.0416 sec 
Duty: Continuous at stall 


Thomas A. Edison 
INDUSTRIES 


INSTRUMENT DIVISION 


@7 LAKESIDE AVENUE WEST ORANGE, N J 


smallest diameter 
gearhead available, 
yet motor gives 
same output 

as a size 10 unit 


The Edison Instrument Division has met the challenge of greater 
miniaturization in servo motors for aircraft and missiles. 
The size 8 Gearhead Motor shown here is a typical example. 
This particular Edison unit can be supplied in any gear ratio within 
2% and has the smallest diameter gearhead now available. 
Add to this salient feature the fact that this unit gives the same 
output as a size 10 motor and you have an ideal motor 
for such miniaturized projects as small panel 
mounting instrumentation and small computers for aircraft 
Its light weight also makes this gearhead motor easily adaptable 
for missiles work. 

The Edison Instrument Division now has this unit available 
in production quantities for fast delivery. Permanent tooling assures 
quality production of both short run and volume orders. 

The Edison Instrument Division invites your inquiry. Write or wire 
for complete technical details. Mention your application. 











vith the airplane in 
inverted position 
Phe Orpheus 3 uses a Lucas ‘Typ 
D fuel pump, but otherwise has acce 
nes built to continental European 
It develops 4.750 Ib ca 


t at 9,900 rpm Spe 


tandard 
| static thr 
fic fuel con umption is just run 
t its rated thrust 


Derated Version 
on the Brist 
d the Orph us 4 


on of the Orpheu 3 
Orpheu '. 3 


Phe purpose of de 


Ippronl 


lower the operating 

thereby increase the 

hirst talk of the 

| it as a powerplant 

Gn two-seater tramet Since 
the light fighter companies ha 

of tw 
I] 


i pr \¢ 


omewhat 
longer, heavier and 
re thrust It has an 
ma flow Its thrust rat 


ind with Bristol Su 





SAC Bombers On 


Runway Alert 
strategi 


Paris—American bombers 
have been on runway alert armed with 
nuclear weapons on a round the clock 
basis since Oct. | 

This was disclosed in Paris by Gen 
Thomas S. Power, Chief, Strategic Air 
Command. Gen. Power met with re 
porters after briefing some 180 delegates 
from NATO nation parliaments now 
holding an annual session in Paris, Par 
liamentarians also were briefed by Adm 
Jerauld Wright 
mander, Atlantic, who is based at Nor 
folk, Va., and by Gen. Cortland Van 
Schuyler, SHAPE Chief of Staff 


Gen. Power told reporters his com 


Supreme Allied Com 


mand bombers—those not on flying pa 
trols—were capable of getting into the 
air 15 min. from the first alert signal 
He added that SAC 
about one third its reported 2,000 bomb 
Asked by one 


bombers really were 


is working to keep 


ers on this 15 min. alert 
reporter if his 
equipped with nuclear weapons, Gen 
Power quipped: “Well, they're not carry 
ing swords or bows and arrows.” 
Commenting on a recent statement by 
Soviet Communist boss Khrushchev, that 
American SAC bases all were vulnerable 
to Russian missiles, Gen. Power said 
This isn’t so and no one knows it better 


than Khrushchev 
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TITANIUM 


RIVETS 


“a 


2600 WEST 


A REMARKABLE SAVING 


IN WEIGHT 


WITH NO LOSS IN STRENGTH 


247TH 


Boeing's B-52 Intercontinental Jet Bomb: 
of the USAF's Strategx Aur Command 
gives this nation a retaliatory weapor 
capable of carrying out nuclear strike 
anywhere in the world. Speeds beyond 
650 mph altitudes in excess of 50,000 
fect and an unlimited range with refuel 
ing, make the B-52 one of the most 
powerful weapon n recorded history 


Titannum Hi-Shear Riv 
extensively in the B-5 
hundreds of pounds tr 
of the a plan W 
nature mean long 
and better overall 


Hi-Shear Rivet Tool 
producir Nd litanium R cl in ia 
production quantiti vi a full range 
sizes. A comprehe test program h 
indicated the fine pl il characterist 
of this fasteners ining the 
high precision qu t of the Hi-She 
Rivet in this new mat 


continue 





STREET 


TORRANCE CALIFORNIA 





SrRMNOIEX 


Felon 


Stratoflex pre formed 
TEFLON* hose a 
North 


emblic 5 
on the American 
designed 


m ike 


Super 
to clear obstructions; 
with the 
sible 


connection 
hortest po hose 
length to save and 


Stratofl x 


space 
weight pre 
formed can be pre-shaped 
to any configuration to 


minimize your design 


problems 


Write for information 


"TEFLON ils a@ registered 
DuPont trademark 


Saves SPACE 
and WEIGHT on 
North American 
Super Sabre 


Available in sizes from 
—4 to —20. Corrosion 
resistant, high tempera- 
ture or lightweight types 
with standard or special 
bend fittings available 





TRINTED 


P.O. Box 10398 « Fort Worth Texas 


Branch Plants: Los Angeles, Fort Wayne, Toronto 


in Canada: Stratoflex of Canada, inc 


SALES OFFICES: 
Atlante, Chicage, 
5 Dayton, Detroit, 
Houston, Kansas 
les, 
New York, 
\ Pittsburgh, 
ANC. x Sen Francisco, 
Seattle, Torente, 


Tulse 








| 
j | 





thrust is in 
of 8.170 Ib 


BSR) the 


static value 


plified Acheat 
creased to a 
at sea level 
This engine will undoubtedly turn 
out to be the ultimate engine for the 
NATO light fighter program if that 
program reaches tangible orders ir 
reason is that none of the 
tenders designed to the 
can mect the takeoff 
More thrust is the only way out 
Dassault 
redesigned = for 
The 
mcrease im 
cross-section The 
meant that more fucl must be provided 
to mect the NATO mission 
Luckily, Dassault found the extra fucl 
could be included within the mereased 


current con 
specification 
requircin< nt 


In one typical case, the 
tendard 6 has 
the Orpheus 12 engine 
air flow 


been 
mcreasced 
meant an fusclage 
inca imcreased thrust 


profil 


dimensions of the fuselage made nece« 
iry by the installation of the Or. 12 
The reported changes in length and 
mass flow hint at possible configuration 
within the lor 
compressor stages might be in 


changes exam 
pl the 
creased int 
tage might be 
say what the 
like, nor will it say when it’s expected 
But other engine 
should be running by June 1958. Judg 
ing by Bristol's short deve lopment tin 
for the this 
look 


o 
CHigitie 


another turbin< 
Bristol 


new cngme is going to be 


number or 


added won t 


sources indicate the 


Orpheus CTICS, scheduk 


cntirels possible 


Orpheus History 

Background of the Orpheus line 
rather checkered. It was not de 
for the NATO light-fighter 
but rather developed to mect the 


Ivice 
program 
quirements of the program 

air Orpheus originated as an ex 
pendable engine for a pair of expend 
ble bomber projects being designed by 
Bristol and Vickers. ‘The engine requir 
laid down in 1951, called for a 
3.000 Ib statu 
weighing no more than 500 Ib 
thrust 


whi h Wa 


ments 
turbojet ot 
thrust 
with no 


sca-level 


ind ICCCSSOTICS Lhe 


weight ratio was six to on 
tough design goal in those day 

Bristol began work on an engin 
designated the Bk. 17, but 


into the usual conflict between require 


MOOT Tali 
ments and performance The expend 
ible features of the 
tated low 
compatible 


cngine which di 


production cost, were not 
with the 


und the 


required thrust 
weight ratio 
Ideally the 
welded 
but unfortunately 
welded to machining toleranc« 
to produce the thrust 


performance 
engine would be an all 
structure, for production cas 
it would have to b« 
in order 
Bristol decided on a more orthodox 
second approach to the unit but decided 
to retain as many features of the expend 

This pro 
22 Saturn 
ind was the 


Petter chos 


able engine design as possible 
posal became the Bristol BI 
rated at 3,750 Ib. thrust, 
original engine W.E.W 
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CAPABILITY 


With us, capability is the sum total of many fae 
tors an applied combination of our modern 
industrial installations, highly skilled manpower 


and tightly knit organizational spirit! 
bility for devoting and chann 


That spirit is an intangible. It can’t be measured experience to a project — no matter wi 
specifically like our man or machine power — but 


it’s that asset that helps spearhead our 


capability to wage an “all-out” assa 


difficult produc tion design problems 


capability for constant research and dev: lop 


ment of new methods of manufacturing products 


»~ 


_ 


AIRCRAFT ENGINE DIVISION + FORD MOTOR COMPANY 
7401 SOUTH CICERO AVENUE + CHICAGO 29, ILLINOIS 
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now available from Trent- 


Titanium Tubing 


For processing lines carrying fluids of an extremely And, with titanium, you get the unique advan 
corrosive nature look to Contour Trentweld tages of a tubing that’s strong as steel but 44% 
titanium tubing for reliable service lighter .. . virtually immune to a broad spectrum 
This titanium tubing is completely uniform of corrosive materials entirely free from stress 
throughout any cross-section. The weld zone is corrosion cracking 
free from bulging weld bead because Trent’s ex- So, next time you need a strong, light, extremely 
clusive process performed with the weld area corrosion-resisting tubing — try Contour Trentweld 
at the bottom — forms the molten weld metal into titanium tubing. And remember, it’s made by Trent 
the shape of the tubing tube mill specialists 


TOUR || Stainless and High Alloy 
WELD) Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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the powerplant for his Folland Gnat 
light fighter 

But the requirement for the expend 
ible bombers was canceled and, right 
ifter that, so was the Saturn engine, for 
lack of funds 

Bristol engineers under Dr. Stanley 

Hooker remained convinced that 
uch an engine was going to be needed 
nd took another look at the whok 
problem of providing a lightweight 
high-thrust engine. By then they had 
been exposed to the design thinking of 
Petter and had felt the growing surge 
f technical opinion behind the light 
veight fighter concept 

So Bristol made the decision to dk 
clop a lightweight engine as a private 
enture, based on the fecling that some 
ody was going to need one fairly soon 
rhis empathy with the existing situ 
tion paid off, because it probably wa 
the future availability of the Orpheu: 
ngine more than any other factor that 
timulated the final requirements for 
the NATO light fighter: 

Formal design studies for the Or 
pheus seri began in 1953, and 
temmed from one of Hooker's sugg« 
taking the low 
from the Orion 
engine then 


tions Hk proposed 
pressure COMPpressor 
upercharged turboprop 
under development at Bristol, and build 
ing a lightweight around it 
This became the design proposal for 
the BE.26 Orpheus; as it happened 
the Orpheus was an operating 
before the Orion 


cnginc 


Development Schedule 
Detail design started at th 
ning of 1954 when the first manufactur 


shop 


he vin 


ing drawings were issued to the 
in January. Rig testing of the com 
pressor, turbine and other component 
began in the fall of that year The 
frst Orpheus 
tarted and run up on the test stand 
Dec. 17, 1954, less than one year after 
the start of detail design 

This engine, like prototyp 
ervwhere, was de-rated during it 
irly development life. By May 195 
it had completed a 156-hr. type test 
t 3,285 lb. thrust and was cleared for 
flight 

Ihe first flight was made in th 
prototype Folland Gnat July 18, 1955 

l'ypx test followed type t t Phe 
Orpheus B. Or. 1 passed at 4,050 Ib 
tatic thrust in January 1956. In No 
ember that year the second develop 
ment of the basic engine, the B. Or 
ran through its 150-hr. routine at 4,520 
thrusts over 5,000 


prototype 


engine wa 


engine 


lb. and reached 
curing the test 

The Orpheus 3, intended for the 
NATO fighters, was type-tested in May 
1957 at 4,850 Ib., the guaranteed thrust 
for the engines of the lignt fighter pro 
gram 

Total flight and ground time on all 
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NEW 
KLIXON C9178 
Rotary Hermetic Switch 


Gives you environment-free 
Precision Switching 


The new KLIXON C9178 rotary her 
metic switch is designed for such preci 
sion applications as aircraft landing 
gear controls, guided missile launcher 
radar equipment, engine controls and 
industrial equipment 


A double-pole, double-throw rotary as 
sembly, the C9178, has two MS24456 
Type hermetically sealed switches en 
closed in a steel case to withstand 
heavy y impact and compression loads 


The model illustrated has 360° con 
tinuous rotation and is designed for 
positive drive in both clockwise and 
counter-clockwise directions. Other 
units are available with limited rota 
tion and/or spring return. All models 
can be provided with connectors 
potted leads and actuator arms de 
signed to your particular specifications 


Technical data sheets on the C9178 and 
many other types of hermetic and sen 
sitive switches are available. Write for 
PRSW Catalog 


METALS & CONTROLS 


Spencer Thermostat Division 


Kirx0N 


, 


f 


FEATURES 


of the 
Coe178 include: 


Completely Environment- 
Free basic switches have 
metal-to- metal, glass to-metal 
seols 
Simultaneity Within 1% 
of rotation 

Excellent Shock and Vibra- 
tion Resistance 
vibration of 40 


shock 50 
G's minimum 
G's, 0-500 cps, per Procedure | 
MIL-E.5272A 

High Current Capacity 10 
amperes resistive, 30 volts DC, 
115 volts AC 
Minimum Size envelope 
measures | 29/32 « 1 15/32 
x 1 1/32 

immunity of Ambient Tem- 
perature 
bients from 45°F to +775 F 


can be used in ow 


CORPORATION 


281 1Forest Street, Attleboro, Mas: 





RINGS ROLLED & 
FLASH-WELDED 
from a Mill-Rolled 
Section 


SAVED *°220.63 cacn 


A ring originally designed as a casting weighed 
390 Ibs. and cost $280.00. Later it was pur 
chased from Amweld, as a rolled and flash- 
welded ring made from a contoured 
mill-rolled shape. More than triple sav- 
ings resulted. Basic cost dropped to 
$59.37 and weight was reduced to 

94.5 Ibs. In addition, considerable 

time and money were saved in the 


finished machining operation. 


Switching to 
Flash Butt-Welding 
of Mill-Rolled 
Sections Slashed 
Production Cost 
76'‘a% 

PER 


SAVED °103.46 iin 


Rough rings purchased by a well-known manu- 
facturer of jet aircraft engines weighed 135 Ibs. 
each. Mostof this weight wasexcess metal which 
had to be machined away. American Weld- 
ing's Industrial Products Division, working 
with this company, studied the product and 
recommended a flash butt-welded ring, 
formed from a special mill-rolled shape. 
Adopting this new ring saved 88 Ibs. 

of metal and eliminated much of 

the machining time required. 


American Welding can help cut costs in your plant by 
suggesting the use of rings rolled and flash 
welded from mill-rolled or 
extruded shapes. 


THE AMERICAN WELDING 
/ & MANUFACTURING CO. 


420 Dietz Roed + Warren, Ohio 


AMERICAN W 


leading Man 


Contact the Industrial Products 
Division of The American Weld- 
ing & Manufacturing Company. 
We will be glad to show you more 
actual cases of cost savings. 


ELDING 


of Welded R 








lark of Orpheus I ibout 5,VV00 PIONEERING 
w with about 00 of them flight 
me and the rest test-stand hours 
Current airplanes flying with the Or 
pheus include the three NATO fighter 
Breguet Taon, Dassault Etendard ¢ 
ind bkiat G.91—Folland Gnat, Lock 
ed Jetstar and Avro Ashton test bed 
Next Orpheus to take the air will be 
na North American F-86 Sabre, modi 
la i fi ng test |! Ih plan 
uld fly befor end of thi Cal 


decision 21 whi Nh 


; 





many remamn to 
final evaluation of th 
ghiter competition It i 
tainty that no Orpheu 
ng bevond the original 60 of 
Mutual We ipons Development Pro 
ram, will be ordered. ‘The final « 
for the light fighter | 
the Orpheus | But the number 
pend on the umber ot fighter 
red, and that is still in the air 
Those iT] othe than 
NATO fighter vhich use the Orpheu 
vill undoubtedly shift to the Or 


cn it becony ! lable 


Meee eer wi ve nwo CONVAIR SELECTS BENDIX LIQUID OXYGEN 


yorect \ 


or 
ri 


tol rule flooded with w 


"Scot ache SYSTEM FOR B-58 HUSTLER— 


site 
Ou 





n numbe reate 
turbojet except poss America’s First Supersonic Bomber 
electri 147 and th 
Crit 
» the po ibility that th i Ss tui oO} it superson 
gine would dx quictly with the death at altitudes ranging above O.000 lee 
f the NATO program, because pro- described as a hich-perlormar 
sed alternate orders are few in num bomber for big mission 1 new 
and would decrease if Mutual aircraft design 
\W ipon Dev lopment Program fund The sar ipplie s to the equipment packs : 
re cut off In its compact structure ital me ‘ 
Bristol | in good hape to tackk like the Bendix* iquid oxygen i ter > oxveen . 
cngin production that could com system that supplies lile-giving ox Cr ‘ a \ . 
ts way, although a tremendous ordet three-man crew 
NATO© engines would probably for Size and weight must meet rigid specifica 
olitical and technical reasons. b plit uuons—with no compromise in reliability and 
nong Bristol, Snecma and Fiat performance. The liquid oxygen equipment INDICATOR Capacitance Type 
With evervthing to gain, Bristol provided by Bendix pioneer in the devel Uquid Caygen Quantity Vetelising 
engineering gamble of 1953 is nearin opment of liquid oxygen systen compt 


how ined 


the payoff stage these essentials, plus the know 


in more than a quarter century ol expenence 





‘ s ‘ as a major producer of airborne oxygen equip 
Soviet Public Relations ic nine 5 england ~~ 
Moscow—Russia is going all out to try private aircralt 

and obtain full propaganda value from No matter what your oxye 

its rapidly-growing flect of high-capacity ments may be either airborne 


helicopters Bendix i prepared to serve 


Soviets recently flew a large helicopter Central Division, Bendix 
to Brno, Czechoslovakia, to perform a tion, Davenport, lo 
construction job before the eves of the 
gaping citizenry. In five flights, the craft rtediny ater y A hee ty met ve CONVERTER —Lig 
lifted 3.5 metric tons of steel parts to the 205 E. 42nd § ‘ verter, > liter 


top of a new building. Thus, the Rus 


id Oxygen 


sians proclaimed, “in two hours a Soviet 
ae cine ania do te tas Gla Pioneer-Central Division 
two weeks DAVENPORT, IOWA 
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Altitude —250,000 feet! 


How do you straighten up 


and fly right? 


When the air gets too thin for aerodynamic 
controls, there’s only one answer—a completely 


new type of automatic flight control 


TY ge UVERING above 100,000 feet, pilots will face 
problems never before encountered, 

Rudders and ailerons will be ineffective in the rarefied 
air. Reaction controls such as rockets strategically 
located and automatically controlled will be needed 
Also, high Mach numbers and low static pressures 

will make the measurement of air data quantities 
inaccurate, Yet conventional autopilots rely on this data, 
Another problem: many situations at high altitude 

and high speed happen too fast for human control 

How can reactions to these be performed automat ally? 
The answer to these problems depends on the 
development of a new type of flight control system 
This system will not only operate the aerodynamx and 
reaction controls, but, being an adaptive system, 

it will not require air data measurements 

Honeywell is making rapid progress toward 
development of such a system. 

Honeywell's vast experience in flight control systems, 
instrumentation and engine controls makes it the 

logical company, not only to do this advanced work, 
but also to aid you in your airborne control problems 
Contact Minneapolis-Honeywell, Aeronautical Division, 
2600 Ridgway Road, Minneapolis 13, Minnesota, 


Honeywell 
HH) Mittin Prods. Group 


Aeronautical Division « Ordnance Division «¢ Boston Division 


\& 
§ 


Will a plane wth a3 this reach 290.000 f 
this artist § CONCeEption, reaction cont 
which port high energy gas from sma 
motor are lon ated at wing ti 4 
Control is produce / by generating 
accelerations in roll, pitch and yaw 
opment of an automatic control 
this type of reaction control is now 


in progress at Honeywell Aero 








OBLIQUE SHOCK 
INLET LIPS«z, 


FUSELAGE 


PLUG- . 
NORMAL 
SHOCK 
DUCT 
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F-105 INLET for engine airflow is cut back to make it easier for excess air which builds up behind the shockwave as it moves back into 
the inlet to spill over the top and bottom of the inlet. Movable plug inside holds the normal shock, once it is inside, at best position 





F-105 Engine Inlets Efficient, Reliable 


By Robert Cushman planned for Mach 3 flight (AW Sept. 9 trength so each shares the job of 
p. 10] ducing the supersonic airstream to sub 
New York—Inlets for Republic Ai Comparing the F-105 inlets with the onic value acceptable by the engine 
ift's F105 show recent trend toward — 5-58 inlets (AW Jan. 14, p. 51), it can ubsonic compressor 
internal-type inlets for aircraft above be seen that the I-105 inlets are not \ Republic engineer told Aviation 


Na 1.4 mly side or check located, rather than Week that the oblique shock does on] 


Phe bel inlet is one of the first front located, but they also are inside > of the compression work of tl 
cxampl f a novel configuration dé out in plan view inlet system, while the normal shock 
ed by Dr Antomo bern, now head Ihe first hock tart from the out clo« the rest 
of Brooklyn Polytechnic Institute’s De ide instead of emanating from a ramp \ pure imtcrnal system would rel 
partment of Acronauty il kngimeermeg ilongside the fuselage t does in the centirel upon a ingle normal 
ind Applied Mechani when he wa Lockheed F-104 inlet inside the inlet. Harry Drell an 
it National Advisor Committee for Vhomas Sedgwick of Lockheed Aircraft 
\cronauti Langley Acronautical Lal Faint Oblique Shock ( orp pointed out im a paper hefor 
orator The Fern inlet has the ad At first, because the -105 mlets di the Institute of Acronautical Science 


intage of combining the efhcency of pla th nit oblique plus normal that even though an all-internal ink 


; 


im internal compression shock system hock pattern, it migh ippear that vstem would be superior, especialh 
vith the more rehable handling quah it too is an external type. However Mach numbers over ipparenth 
tics of an external type. While it 1 the difference is that in the Ferri inlet designer ha di cred a pra 
probably not used much ibove Mach the oblique sho k is faint and is mereh means for starting such a svstem 

in the F105, it was the type of inlet the result of a configuration to get the lerri explained the probl 

chosen by Republic for its advanced normal shock inside the inlet. In the type of superso inlets in h 
l’.103 before that aircraft was canceled other two inlets, the esigners have 788,15 ently granted but fil 
Ihe V-10 is believed to have beer ricd to make each sh 
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7 oe SPECIFIC FUEL CONSUMPTION COMPARISON OF 

! THRUST COMPARISON OF INTERNAL & | INTERNAL @ EXTERNAL COMPRESSION INLET 
| | EXTERNAL COMPRESSION INLET INSTALLATIONS | | INSTALLATIONS 

a . —_ { 


CURVES by Lockheed engineers show on 


external inlets in the Mach 2-3 region 








a theoretical basis that internal inlets, because of lower cowl drag, are 20-30 better than 


Vhrust to drag ratios for two types are plotted against Mach numbers. Additional variable K 


represents ratio of cowl drag for axial symmetric inlet to that of two-dimensional inlet; shows nose, pod types are superior to cheek types 


lor maximum pressure recovers the Once the F-] 
wtent read, an inlet is provided with tarted 


restriction downstream of its leading ing restriction | le tl u , nditi 


AVIATION WeeKk it nportant ¢ 
i forth rh ! ! the niet nf 


ml 
| 


or When functioning properly at cntrance 


upersoni flight peeds, the mict flow I hi 
pstream of the mlet throat i uper ti 
ni whil downstream of the inlet cngun i ‘ 
throat the flow i ubsonu In this bleed doors further 
ndition the inlet 1 ud to be started head of the 


( not 


rm © Overtemperature 


mn . I } 4 ' i ‘ t i ! ' 


e Large sudden 
gine 


Ilowever, the problem is to get the ibility to handle flow 
ilet started. lor the inlet to start after ; 

mic flight peed 1 exceeded, the bern Reliable Controls 
yatent sa‘ 1 strong shock wave which Lear linc (srand 
livides the uperson flow from the ey 
ubsonic must move from the inlet 
itrance (where it will of course form 

the aircraft comes up past Mach | im especially reliabl ( : 

wn the inlet to the throat restriction Unlike hie za nity Fail Sate 
The mass of air that will pass through 

inlet will be greater in the started 

ndition so it during starting, part 


tream of the rong 


1] 


es t ibsor 
e Difficulty of 
ion which mak« ind e( omplete loss of 


ictuation devices for the > throat tial 


restriction plug says if perfected 


”) 


\i 


out idl th let 


Inlet Flow 


herr pou if that rl 
le, thin ink ould have the 
pill ire vould be the 
of the b-10 
ii pill Ove 


wide 





an 


| 


£ RENIN lhe RE ARO 


of t bt » 7 "7 ) 
Ferri patent . 
the trouble 1 = - : 
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SOS 
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STAGGERED COOP inlets invented by Perr 
mg « ipability Middle scoo | wo to set-back 


ombine low drag 
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J smaller, 
/ lighter, cooler 
Westinghouse 
transformers 
for each function 


of every 
aircraft A-C system 


‘\ 
‘\ 
‘\ 
\ 


Constant, dependable power is a \ 
must for lighting, instruments, ‘\ 
controls, rectifiers, window-heating, 
and other functions in commercial and 
military aircraft A-C systems. Combining 
full power ratings with minimum size 
and weight, the Westinghouse aircraft power 
transformer provides efficient control of 
this distribution voltage. 
Reduced size and weight is achieved by a 
combination of Class H insulation and continually 
improved Westinghouse grain-oriented Hipersil* 
steel for cores. 
Easier installation and maintenance are assured by molded 
terminal boards and covers. This feature provides an 
additional weight reduction, too. 
Peak cooling efficiency results from the open-type 
construction, which also eliminates weighty 
housings and filling compounds. 
This transformer meets ali environmental, overload, 
regulation and efficiency requirements of Air Force 
Specification MIL-T-9219, as well as the most rigid 
individual requirements. It is rated at 
1¥4-kva, 3-phase, 380-420 cps, 200/115 volts, full load. 
Contact your Westinghouse representative, or write 
Westinghouse Electric Corporation, Specialty Transformer 
Department, P. 0. Box 231, Greenville, Pennsylvania. 


you CAN Be SURE...1F 17S 


Westinghouse 





[AS Stresses Defense Management Skill 


By Craig Lewis 


Dallas—NI 
t fr 


Soviet challengs 


Need for Knowledge 
[he ARD( 


th raft industi 


mmandets 


ring know! . - 
' : } 
~—y d , oom phrase rf th 
nust ( i] 


? 
THAR 


ommand 


cment kill 
il R. Cook, USAT 
ic Aircraft Indu 
d out that on the 
nent ompeten 
than engine 


\\ he ther 


mice 


veapon 
1 project ofhes Dring tem 
gh the ARDC and Air Matericl 
nmand phase under joint ARDC 
ANIC While this ip 
1 step in the right direction 
uid, the USAT 
ni hampered by the | 
r officers in three-year cyck 
ew of the take 
1 weapon tem | 
inywhere from three 
Ballhaus observed that it 


managen if 


management 


polict ot 


North American FJ-4B 


time it 


engine deve loping 
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rating 
pilus it rvice bears new fleet markings on tail 
for low altitude attack operation: 


7,800 tb. thrust 


1) 


Scheduling Inventions 
| ) 


FJ-4B Markings 
hleet Air ( 


wingtips, nose \ircratt 


stinners } ramar “NAS 
fighter 


W right jf ter 
d airte 


with 


I he 
\vW 


ry-4B | powered 
Jan. 7, p 
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K () i i i Mi POWER TUBE FAILURE during 
>; = , environmental testing of the Servo- 


VIBRATION « SHOCK Amplifier in the flight stabilization 


system of Chance Vought’s F8U-1 


AND COOLING Crusader. 
























































ENGINEERED MOUNTING SYSTEM: 

Robinson Model 1514 all-metal light-weight 
mounting system to protect entire Servo-Amp- 
lifier assembly. Highly damped Met-L-Fiex 
resilient elements are incorporated in an op- 
posed cushioning design. Resulting center-of- 
gravity suspension system assures ali attitude 
protection for power tube and other electronic 
components 

The Servo-Ampilifier assembly was isolated with no 


increase in over-all equipment dimensions 


SPECIAL FEATURE 

Range of environmental protection is ex- 
tended by screened cooling apertures designed 
as part of the combined chassis and mounting. 


PERFORMANCE 

Natural frequency of the mounting system 
is between 15-21 c.p.s. After 15 G drop tests 
on all six sides, there was no ioss of isolation 
efficiency which remained as high as 9O% at 
55 c.p.s. with .OGO inches excursion 


RESULT 

1. increased operational reliability of Chance 
Vought's supersonic Crusader 

2. Another contribution to the weapons sys 
tem reliability program pioneered by Chance 
Vought Aircraft, inc. in cooperation with 
Robinson engineers 


OBINSON 


AVIATION, INC. 


ROBINSON CONTROL IS RELIABILITY CONTROL 
Teterboro, New Jersey 
t Engineering Office. Santa Monica, ( 





ilone buys little or nothing as a ruk 
f technical requirements remain th 
aln 

Crash programs compromise techni 
il requirements, and this defect must 
” compensated for. One promising 
vav, according to Schilling, is to mvit 
technical competition or undertake 
varallel development in componcnt 
helds or even with whole system 

In this ca wer-funding serves the 
purpose. of creating a sufhiciently broad 
election of potential solution irom 
thich to choose, Schilling said 

Role of operations res¢ ich was di 
ussed by H. FF. Marx, chief, enginect 
ing research, Temco Aircraft Corp bk 
pointed out that operations research 
prov ides a continuous evaluation of the 
tlectiven of a weapon system in if 
tactical environment all through the 
tem’s development period 

Throughout this running analysis of 
tem cffectiveness, Marx said, the 
nain emphasis is the isolation of th 
eaker links in the weapon system 
hain and investigation of possible war 
f improving them during the design 
development period In addition to 
this technical function, operations 1 
uch has become a valuable tool fi 
nanagement to use in making plan 
nd policy. lor example, Marx cited 
he use Temco has made of operation 
scarch to ass¢ future military pre 
urement market ind the changing 
ilance between aircraft and miussik 
AW Sept. 9, p. 75 

Marx said that in order to be eft 

oper ition rescarch team 
ce to all relevant information—sufth 
rent tine " tre iS pos ible from 
ish situations, to do objective research 
ind freedom to make recommenda 
the ce them regardl of 
pr meccived pe ln 


Role in Reliability 


In ec field of mussileborn 
tron ( or failure in quickh 
hieving igh rehabilitv 1 primar 
luc to management iccording te hr W 
L.chan, associate director, clectrony 
earch and development staff, Ramo 
Wooldndge ¢ orp Lehan said that hi 
perience vith the rchability design 
{a number of missile clectroni 
tems indicate that succes iS more 
function of management structure and 
haracteristx than the average iliber 
rf cngimeccring talent 

Management respon ibility 1 to 
cognize the problem, define the prob 
lcm to its people and see that they ar 
dequately educated in the past exper 
nee of others with the probl m, Lehan 
id 

Management should also see that a 
cle tailed and chedul d approa hi made 
to the problem with many feedback 
loops going to those whom thi program 


manager ha ccn are ft pon ible ind 
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HOW CALIDYNE CAN HELP 


PROTECT YOUR 
VIBRATION TEST 
INVESTMENT 


CALIDYNE For years, 


SYSTEMS ARE Vibration 


Calidyne@ has been building 
Systems to meet specil 


CUSTOM BUILT military, aircraft, automotive and industrial 
requirements. Most Systems have been cus 


tom-constructed 
Although they 
most modern 
time, it may 


for special application 
were representative ol the 


equipment available at the 
be to your advantage to 


modernize to meet the newer re quirements 
of this fast-moving field 


HOW TO OuTWwIT Some of the older Calidyne Vibration Test 


OBSOLESCENCE Systems may 
point where 
meet more 


become obsolete to a 


cannot be revamped to 
modern requirements. With 


others, it is possible for us to up-grade the 


equipment 


compare 


offered. In 
without serious 
investment 


iY MAY PAY TO When you 


that 


its pert mance 
with any now 


cases this can be 


sacrihce of the origi 


to investigate the possi 


INVESTIGATE bility of bringing your Calidyne Vibration 
Test System up to date get in tour h with 


us here at Calidyne 


you what 


number is 


or write: 


130 CHOtS Steeer 








OavToOna 
BtacH 


DAYTONA 
BEACH 
METROPOLITAN 

’ AREA 


O8mOn® Btacn 
WOLLY MLE 
Port Ofanct 

SOUTH CaTTONAs 


x00 


we can quickly tell 
done I he telephone 


Winchester (Boston) 6-3810, 


CALIDYNE 


WimCHwEstee, MAbtACHUsETtTS 


SERVE 
FLORIDA'S 
METROPOLITAN AREAS 


FROM A 


DAYTONA BEACH 


INDUSTRIAL SITE 


Daytona Beach, the east-to west 
terminal on the north+tosouth 
route of the projected federa 
Limited Access Freeway System 
gives industry a plus for the 


future 


Write fer new 90 page 


Industriel Brochure 


INDUSTRIAL DEPARTMENT 
CHAMBER OF COMMERCE 
DAYTONA BEACH, FLORIDA 





ible to take citective action im correcting 
difficulties, he said. Management should 
ilso provide staff assistance 

Ihe engineer who understands wh 


given specification is necessary, whe 


ilong with his superior, sees his carl 
equipment fail under environmenta 
test immediately after it has left hi 
hands, will be fast to correct the fail 
ure,” Lehan said But the engine 
who does not understand the reason 
for the specification, who is provides 
10 opportunity for the observance of 
troubles, and who hears, perhaps month 
later, that someone has alleged that 
his equipment wa the cause of a mi 
ile flight failure, is quick only in de 
fending his position in the initial design 
of the equipment.” 


Need for Research 


When the program manager ha 
things under control and has shown thi 
military his organization can build reli 
able equipment quickly, he spends som 
time on advance thinking, Lehan 
pointed out Thus the manager can 
iecognize the need for research in mak 
ing the equipment lighter and cheaper 
ind he can see there is some sophisti 
ited work to be done in shock mount 
nd packaging concepts. And he ha 
the background to sell this program t 
the government “because he also sec 
that his effective management action | 
in essential part of any practical rel 
ibility program,’ Lehan said 

Purchasing program for the high per 
formance B-58 weapon system wa 
described by Robert Kahn, manager 
Material Department, Convair It 
Worth Division. He pointed out that 
the performance specifications of the 
B-58 created new problems for the ven 
dors involved in developing subsystem 
for the new bomber. Since the super 

mic B-58 weapon system involved 

ome new concepts and new requir 

ments in subsystems, Kahn observed 

that it was important for Convair to 

. , choose competent, reliable vendors for 

achievement in the anatomy of control these subsystems. Vendors were chosen 

through an elaborate program that in 

volved visits by vendors to Convair Ft 

Meeting ever higher standards for performance and reliability demands persis- Worth and visits by Convair evaluation 
tent, successful application of new engineering concepts to produce the tcams to vendor plants 

Kahn said that one of the problem 


Convair faced was convincing vendor 
of the hardware of sense, intelligence and reaction, our measure of success is that the 
' 


electronic brains, the nerves, the muscles of control. In this continuing evolution 


company did not intend t 
this: Today, United Control equipment, systems and accessories are used by every usurp vendor fields in producing the 
B-58 under the single manager concept 
He pointed out that 47.2 cents out of 
every dollar in the B-58 program go« 
to subsystem vendors 


major aircraft manufacturer for the nation’s most advanced missiles, supersonic 


fighters and bombers, and commercial jetliners 


Integrated design can produce mor 


UNITED CONTROL CORPORATION 
cfhcient cooling svstems for crews and 


4540 Union Bay Place « Seattle 5, Washington clectronic equipment in high perform 
ince aircraft, according to P. E.. Pett 
propulsion engineer, Chance Vought 
urcraft 

Petty told IAS delegates that crew 
ind electronic cooling systems of hig! 
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performance aircraft can be integrated 
into a single efhcient svstem if cooling 
characteristics of the crew and cle 
tronics equipment are designed to be 
compatible and are matched to the air 
craft performance envelope, and if the 
system is installed so that it can take 
advantage of every available Btu. befor 
cumping the cooling medium overboard 


Cooling Answer 


By developing an integrated cooling 
installation for both the crew and 
clectronics gear, the cooling system de 
signer can often show the weapon sys 
tum manager the advantages and disad 
vantages of spending time and effort 
in designing or redesigning electrical 
components to improve their cooling 
characteristics, Petty said 

Phis approach not only can solve the 
aircraft cooling probiem, but it can 

itly reduce the magnitude of the 
clectrical equipment designer's cooling 
problem, resulting in a_ better, mor 
reliable component, faster, he said 

Petty warned that if the cooling svs 
tem designer docs not establish his flow 

tem early in the initial design and 
direct installation of equipment accord 
ingly, “the cooling system can become a 
veritable monster saddling the aircraft 
with needless weight for ducting and 
controls, and operating at low effici 

— 

Laboratory simulation is a valuable 
tool in analyzing and improving sub 

tems, according to J. E. Goode, chief 
Convair Ft. Worth 


Goode delivered a paper on subsystem 


ut icrophysic s 


design evaluation 

Subsystem requirements should be 
developed from overall weapon system 
requirements naking possible 
intelligent and efhcient work in 
pha es of subsystem evaluation, Goode 
idl 

This background knowledge “‘is pat 
ticularly valuable when the need for a 
cas where 
le 


nip pryyise i ( or i 
the requirement is somewhat intangil 


thus requires interpretation,” he 


Early Stages 
Analvtical evaluation of ub 


tional design in the earl lesigi 


§ permit usage of more comple te 
data and other sub tem data 


up impr ment vhen 
| mad nost cconomicallh 
ind efhciently, Goode said 
Ihe Convair serophysic: hief 
pointed out that this evaluation not 
repetition f prelimimary ubsvstem 
inalvsis but 
full advantage of latest knowledge of 
the airframe and other subsystem 
Final phase of evaluation is experi 
mental testing in the laboratory and in 
flight. Good ud that for functional 
iluation, the most fruitful laboratory 


m approach that takes 
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THESE ENGINES ARE 
NOW IN PRODUCTION 
AT CALE. 





... the T-37 Twin Jet Trainer 


469-1-9 
TURBO JET 


J69.-T.19A 


a & rurso st 


‘ 


MODEL 141 GAS TURBINE 
AIR COMPRESSOR 


with 
C.A.E. Turbine Power 


Air Corps flight training routine took 
a significant step forward recently, 
when the T-37 twin jet trainer entered 
its Phase Vill testing at Bainbridge 
Air Base, Georgia. Twenty hand 
picked officers embarked on a course 
known as PROJECT PALM, with the 
two-way goal of training for them 
and suitability testing for the plane 
This new high-performance ship 
advances the jet phase of fliers’ 
training to an earlier stage in the 
training schedule, speeding the tran 
sition from propeller-driven planes to 
jets, with gains in both safety and 
economy. Twin J69-T-9 turbines by 
C.A.E. provide the power 


SE? 
+53 


~ ave > , 
Taw 


a 
<<», 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


2700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 





Holley 
engine 
controls 
selected for | tee oan 


‘" 
- 


JT4 engines — . =. 
on America’s 
first jet 
airliner 





e and 
ine the Boein 7 ircra cenginecrs i 1 ou I liti-ec! ( nilitary aicrait tl 
131 first cla passen ( , assignment n cl Vila | nai el control is a c 

components as: the com anion unit to the Holley governor 


ur JT4 Pratt & Whit ing losel with aut iiney \ actuator For singl 


York non top to th 
over six hours! bleed governor 


to the S which 

America’s latest jet 

lelivers up to 15,000 

of thrust. Ability to pack so 

nuch added power into a relatively 
mall space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 


area and reduce over-all! weight " ' ’ 
Holley Carburetor Company, work- § ; ; 4 
it ’ 


Warren, Michigan 


main fuel control (right) is a companion am 
unit to the governor and actus pader e ‘ evelopment and Ma 


For military applications, the Holley 
j 


' 














al ISINg j ially 
t the airframe, but sometimes of other 
ibsystems in this phase, nonlinearities 
nd other physical anomalies re 
uught to light and appear in a quan 
titative form 
Goode observed that the value f 
ght tests can be greatly enhanced if 
they are both preceded and followed by 
lab ory imulation work Plight 
if a modern weapon system is a 
indertaking covermg many sub 
t ! eces of equipment ther 
in the subsvstem being evaluated, he 
ind test conditions ar 
met diff t to control 
Many of thes problem can be mini 
zed or climinated in laboratory simu 
tion, Goode said, with the result that 
imulation setup is effective in repro 
encountered im flight 


Thin Wings of CF-105 
Influence Hydraulics 


Detroit—Designers of the Avro Cl 
Arrow were forced to use a 4,000 
instead of the usual 2.000-3,000 

hydraulic tem because of hmited 

pace for elevator actuators in the super 
onic interceptor vines, B. S. Wood 
of Avro told the annual Vickers Hh) 
lrauhe Confer 
Each actuator had to meet a dvnamu 
exceeding 50,000 Ib it +0) 


elevate movement and was 


ee her 


quired to fit chordwise into the r 
tricted space bounded bi the. trailing 
tion of the thin wing section 
An increase ft UVUU psi. Wa on 
dered but was felt too far bevond the 
escent state f hvdrauli cquipment 
t. As it was, A had difficulties in 
finding equipment for the high pre 
tem W ood nd most f the 
nt is now ready and is being 
hecked before flight test of the 
The 20 gpm. pumps used in 
urs to supph the aircraft's three h 
vulic ystem ire currently beings 
sualified at Vicker Though leakag 
ind wear problems have been encoun 
tered, Wood iid that the pump 
Vickers PV-491 ippears airworthy 
Once the higher pressure was a 
pted, Avro found that it was easier 
fit the rest of the hvydraulx quip 
nent throughout the plane. For ex 
nple, transmission line could be on 
tandard size smaller in diameter than 
100 psi. system and it was casier te 
queeze the pumps on the engine gear 
box« Because of the higher power 
iwailable, it was easier to retract the 
landing gears within the four second 
lowed by the personic fighter’s rapid 
cceleration 
Three independent hydraulic tem 
re used on the CF-105: two for the 


tandem actuator flight controls and one 
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Every Step 


Of The Way... 


Cherry Research Guides Production 
Of Better Aircraft Fasteners 


Step by step, through more than 
two-dozen exacting operations, 
specially selected wire is formed 
into precise Cherry Blind Rivets 
and Lockbolts* for use in today's 
aircraft, missiles and rockets 

At each step in this procedure 
the guiding hand of the Cherry Re- 
search and Development Depart- 
ment is in control. For the engi- 
neers in this department devote 
their time exclusively to the de- 
velopment and production of bet- 
ter aircraft fasteners 

The methods—many of the 
machines—the quality tests were 
devised by Cherry Research to 
give the aircraft industry and the 


military efficient fastening. In ad- 
dition, they are supplied in the 
volume needed to keep production 
lines moving on schedule. The 
Santa Ana plant has the highest 
rivet capacity in the world 

These are reasons vhy ¢ herry 
Rivets and Lockbolts are standard 
in the aircraft industry—and why 
they give 

make possible lower unit costs 

For information on how Cherry 
fasteners and the tools for install- 
ing them can help improve your 
fastening efficiency, write to 
Townsend Company, Cherry Rivet 
Division, P.O. Box 2157-N, Santa 
Ana, California 


maximum performance 


*Licensed under Huck potents RE22,792, 2,114,493, 2,527,307, 2,531,048, 2.531 049 ond 2.754 703 


CHERRY RIVET DIVISION 
"SU SANTATANARCAMIORA 
‘Townsend Company 
~ (ESTABLISHED 1816 © NEW BRIGHTON, PA, 





PAT. PENDING 


A NEW MAGNETIC CONCEPT 
CREATES A NEW RELAY WITH 


OUTSTANDING IMPROVEMENTS 


Vibration (100 to 2000 CPS at 15g) 
Reduced weight (40% weight saving) 
Reduced size (*4 the cube of competitive designs) 


Withstands impact (100g -- 11 + 2 milliseconds) 
making this new MICROPOISE RELAY ideal for 
missile programs, the ever increasing more exact- 
ing aircraft control requirements, and for highly 
reliable electronic computer applications. 


A DIVISION OF 


Cook Electric Company 
2700 Southport Ave., Chicago 14, Illinois 


Diaphiex —Aircraft Components and Accessories Systems Division Engineering and Production of 
Cook Research Laboratories Basic & Applied Re Electronic Gear Airmed Corporation—Moderniza 
search. Inland Testing Laboratories —Quali fication tien, Modification, and Maintenance of Aircraft 
Environmental, Reliability and Radiation Testing Nucledyne Corporation—Engineering and Design 
Magnilastic-Expansion Joints and Large Scale of Technological Facilities. Cinefonics Inc —Motion 
Metal Fabrications. Wirecom—Wire Communication Picture Production Cenedian Diaphlex itd. - 
Protection & Distribution Eavioment Electronics Aircraft Components and Accessories 


76 


itilit rcuit Altogether th 
1) hp. as against the Avro Cl 
15 hp., which vividly illustrat 
the size jump between the two plan 
Because of the CF-105 7 ind 
peed, the flight controls are all 
lic with no direct pilot control, and th 
idded complications of artificial feel 
well a tabilit igmentation ! 
peed had to be built in 
Ihe system uses Mil-0-5606 hyd 


fluid operating between f 


nyarat 


751 temperature limit 

Contrasting Avro’s decision to 

+,000 psi. system, ¢ onrad Coo 
the Marti Co., cited calculation 
howed that though 1 4,000 ps 
tem would offer advantage ‘ peciall 
that of space saving, he did not think 
that the amount of the gain justifi 
raising th tandard to 4,000 p 


Temco Sales Up 47%; 

Research Trims Earnings 
lemco Anrcraft ¢ rp ile for th 

t nine months of 1957 t 


7 39,000 im mcreas 


rtalee 
the me penod 

carnings were down to $1,740 

pared to > 7.000 un the 

months of 1956. Firm attrib 

to more than doubled expenditur 

| pinent In tl 

quartet 0 i ir the 
000 


cluding 
in boosting ile 
ings figure Lavoffs are attr 
t tretchouts in McDonnel 
Demon Nav highter ympon 


cguction ntract in ther 


P.1 Development Fighter 
Readied for First Flight 
hirst of the development batch 

english Electric P.1 fighte xpect 

to mak its first flight oon. Prototy pe 
of the P. lA and P. 1B have been unde 
ng flight test for some time but und 

heme imilar to USAF’s Cook 

4 Plan the government ha 

red 20 of the supersonic fight f 

pment testing 


Rocket Engine Aircraft 
Reaches Record Height 
London—Altitude record of 7! 
ft. set on Aug. 28 by an English FE] 
tric Canberra B.2 has been confirmed 
by the International Aeronautical Fed 
ration 
It is the first official world 1 
| mm aiucratt fitted with a rocket m 
ed bi 
Napier doubk Scorpion rocket engi 
id two Rolls-Rovce Avon turbojcts 


tor the Canberra wa powel 
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Armco 17-7 PH Stainless Steel 
Specified for Many Parts in Lockheed’s New Electra 


Unique properties of special Armco Stainless contribute to exceptional 
performance and economy of America’s first propjet airliner 


In the new Electra, Lockheed brings propjet speeds to typical room temperature tensile ultimate strength of 
commercial aircraft. And combining its 7 mile-a-minute 200,000 psi, 0.2% tensile yield strength of 180,000 psi 
performance with the traditional stamina, safety and de- and unusually high mechanical properties up to 900 | 
pendability of America’s airliners demanded the best of On a strength-weight basis it is one of the strongest air 
aircraft materials craft materials available 

That's why Lockheed engineers have specified Armco Equally important in both de n and product 
17-7 PH Stainless Steel for many critical parts of the PH is easy to fabricate by standard methods. It j 
Llectra W he re ope rating conditions are severe, the unu ual formed, drawn ot velded in the 
combination of properties offered by this special Armco condition, then it mechanical propertu 
Stainless meets requirements most effectively veloped by a simple heat treatment 

The high strength-weight ratios of 17-7 PH at room and Armco 17-7 PH Stainless is used extensively Americ: 
elevated temperatures assure resistance to stress and heat, newest commercial airplanes, military aires I mi 
and its excellent fabricating characteristics simplify Both 17-7 PH and Armeo’s new ultra-l 
s PH 15-7 Mo, offer you many po 
design and produc tion proble ms economir 


Design and Production Advantages kor complet information on the pi peer 


production. ke 


Readily available in sheet, strip, plate, bar and wire, cation of Armco 17-7 PH and PH 15-7 Mo St 


17-7 PH. when heat treated to Condition TH 1050, has a write to us at the addre below, 


ARMCO STEEL CORPORATION 


2357 Curtis Street, Middletown, Ohio 


SHEFFIELD DIVISION © ARMCO DRAINAGE & METAL PRODUCTS, INC. *« THE ARMCO INTERNATIONAL CORPORATION 




















To protect jetliners from hydraulic fluid fires... 


W/A SPECIFIES SKYDROL 500 


For improved protection against hydraulic fluid fires, 
all 30 jetliners in Trans World 


SSU fleet will come factory-equipped with Skydrol 500, 


Airlines’ new Convair 


fire-resistant hydraulic fluid. 


Skydrol is the practical solution to concern about 
danger from hydraulic fluid leaks. It is a fire-resistant, 
lubricating chemical, not an oil. Today, more than 700 
airplanes in 40 of the world’s major airlines are protected 
by Skydrol. They have logged over 8,000,000 flying 


hours... overwhelming proof that Skydrol gives practi- 





TWA Convair 
speeds from New York to Los Angeles just a step behind 


cal operation. Tomorrow, when a 880 


the sun, it will enjoy proved service from Skydrol 500. 


Jet- or propeller-powered, there’s a Skydrol for your 
fluid is 


and costs comparatively little at overhaul time 


aircraft. Conversion from your present easy 


Or, if 
you're ordering new aircraft, simply specify a Skydrol 
firesafe hydraulic system as original equipment. Pro- 
tect your planes and passengers from threat of a hy- 


draulic fluid fire. Be safe... with Skydrol. 
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40 Major Airlines Now Srecifying Or Using Skydrol... 


LAI 

ANA 
Losco 
Slick 

JAL 
CMA 
KLM 
LAN 

TAI 

UAT 
Aramco 
B.O.A.C. 
National 
Ponogra 


Western 
Alitalia 
Swissair 
United 
American 
Braniff 

Delta 
Northeast 
Northwest 
Cathay Pacific 
Continental 
Flying Tiger 
Pon American 


Canadian Pacific 
Trans-Caribbean 
Riddle Airlines 
Panair de Brazil 
Alaska Airlines 
A.V.B. (Brazil) 
Ethiopian Airlines 
T.CA, 

S.A.S. 

Air india 

Capital 

Eastern Air Lines 
TWA 





For more facts, 
write today te: 


MONSANTO 


CHEMICAL 
COMPANY 


Aviation Fluids 


Dept AF-3 
St. Louis 24 
Missouri 








SKYDROL: T. M. Mone 


Monsanto 


© 


WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 











Russians Exhibit Coaxial Rotor Ka-15 Helicopter 


ol 


Russian Ka-15 twin-rotor helicopter pic 

tured here is currently being displayed in 
Moscow. N. I. Kamov is designer of the 
aircraft The contrarotating rotors are pow 

ered by one 255 hp. engine Maximum 
speed is reported to be 93 mph., and cruise 
speed is 78 mph. The two-passenger craft 
has a range of 24-4 hr. and a ceiling of 
10.000 ft Kamov created two designs 
utilizing the dual coaxial rotor concept: the 
Ka-15, which is now in production as a 
rescue and agricultural pest control vehicle, 
and the larger Ka-18 which can carry four 
persons. Kamov has indicated that his next 
helicopter design will be powered by gas 


turbines (AW Aug. 12, p. 33). 


w 


. Say (eg 
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single turbojet, which will exhaust at tail 


CL-41 JET TRAINER MOCKUP shows mounting of horizontal tail above vertical fin 


Mox kup faces scale presentation of runway (right) to provide evaluation of cockpit vision 


Iwin inlets 


on cither 


sicle 


ot tuse lage 








will teed 


Canadair Stresses Versatility in Trainer 


new ide-l ice 
iting CL-41 jet traimer bi 
heduled for n 
t nom fall *f 19 

existence of the 


‘ } 
ith AuLp 


project, im th vind 
tage until re 


AVIATION 


ind mw 
if was first revealed in 
Week (Jan p 7] 
Initiall designed to 
oly basi flight 
Canadair CL.-41 jet 


dditional role ( 


Tithiadl 


fill | 


t training mussion 
planned for 
report these 


the basic ai 


ilso 

OMpan 

future development ot 
nie 

iddition to 


¢ Ground support role in 


on tramiung will be po ible 
igh use of an armament pack, 
in preliminan cle ign 
@Four-place — multi-purpos ersion 
probably will ilso he i\ lable bi 
ntual rearrangement of the CL-4] 
iterior. Such modification would make 
th urplane uitable for a vanety of 
plications, including high-speed tran 
t of important officials, also possibl 
i light jet executive transport for 
usinessmen 
CL-41 project marks the first airplane 


cratch by the 
ub idiars of 


ined and built from 
furcr, a 


Hitherto, it pro 
oncentrated on 


(Canadian manuta 
General Dynami 
tion ha 


building of other manufacturer 


been 


cli 

irplane uch as the North American 
I’ -2f cries, Lockheed T-33, Douglas 
DC-4 and most recently extensively 1 
designed versions of the Bristol Britan 








AVIATION WEEK, November 25, 1957 


va. both p fon 
Indications at 
market 

nockup h 

il Roval ¢ 
none! but j ) 
Na Also, the 
the urplane pu 
teristi ire desi 
U.S. and British 


ippr ciably 


ind t 


that ¢ 


{ S 
ipa 
1 ana re 
ned t 
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SIDE-BY-SIDE SEATING will be used to permit close coordination between instructor and 


student. Coc kpit features will include pressurization and ejection seat 






ing the General Electric J85 or Fair- 
child J83 are strong contenders 
Measuring 36 ft. 4 in. span; 31 ft 
1] in. length and 9 ft. 6 in. height, the 
CL-41 will have a wing area of 220 
loading of 25.4 |b./ q ft 
static) of 3.13 Ib./ 
weight 1 


q. ft., a wing 
ind power loading 
IT thrust Designed gros 
6,250 Ib 

Performance characteristic ire for 
cast as: 1,000-ft. takeoff ground run; 
|,700-ft. ground takeoff run over a 50-ft 
bstacle. Stalling peed it intermediate 

ight vould be 6 kt 
peed at military power at intermediate 
veight planned at 400 kt 
mun peed it continuou 
weight as 358 kt 


Maximum 


and max 
power at 


intermediate 


Fuel Load 

huel load of approximately 
will be provided, 
two-hour flight training cycle at sea 
level without refueling. At altitude, 
with fuel reserve of 10% the CL-41 
would have a range of 800 nautical 
peed of 300 kt 


iIncorpor ite 


2,000 Ib 


giving the airplane a 


rile it an 
( ockpit | 
combat type 


average 
planned to 
modem equipment, im 
cluding ejection seats, jettisonable can 
op equenced into the cat ejection 

tem, cabin pressurization, two com 
plete instrument flight panel 
proot wind bine Id 

Overall director of the 
W. K. Ebel, Canadair vice president 
enginecring,; and k.. B. Schaefer. EK. H 
Iliggins is CL4] project manager ind 


I, Phillip 


and bird 


projec ft 1 


project engineer 


= 7 
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Magnaflux Corp., Chicago, IIL, says 
it has perfected a honeycomb inspec 
tion method. Method, called Bond 
check, is accomplished by first spray 
ing on a special liquid and then applying 
infrared heat. Heat 
in the liquid to be thermally 


caus tiny red 
particle 
transported by Brownian movement to 
over the core joints. In a few 


well defined hexagonal pat 


position 

seconds a 
tern coinciding with the honeycomb 
core underneath is visible on the skin 
urface. The process works best on 1 
welded metal core not at all 
cores 


istance 
on resin-bonded non-metallic 


General Electric Co.’s Small Aircraft 
Engine Dept., Lynn, Ma says its 
I'55 turboshaft has successfully passed 
the 150 hr. model test and has been 
officially accepted by the U. S. Navy 
Ihe 158 produced 1,065 hp. with 0.655 
specific fuel consumption for the official 
test, bettering the original performance 
guarantees, GE said 


Contractors who have been using 
USAI Arnold Engineering Center’: 
Hot Shot” tunnel (AW Sept. 24, 
1956, p 67) are Bell Aircraft, Ramo 
Wooldridge, General Electric Co., Avco 
ind Lockheed Aircraft Corp. Lockheed 
i using the tunnel for it Navi 
Polaris missile. Gl Avco and Ramo 
Wooldridge are undoubtedly 


tunnel for nose cone r 


using the 


his pel Oni 





by 
Roy E. Marquardt 
President 


Unique among air-breathing engines, 
the ramjet cannot run independently 
on the ground. Because ramjets depend 
on their velocity through surrounding 
air masses for compression of combus- 
tion air, intricate test facilities must be 
provided. 

Marquardt Jet Laboratory simulates 
these high-speed, high-altitude flight 
conditions during ground testing. A 
USAF facility, combined with special 
USN test facilities, MJL is one of the 
most extensive in existence today. 
Valued at $18 million and occupying 8 
acres of land, this dynamically func- 
tional engineering tool minimizes the 
number of costly trial and error flights 
of new engines. 

Complex test cells, with associated 
instrumentation and computers, per- 
mit sea-level and altitude testing of 
full size and test-scale models. In our 
two sea-level test cells, high pressure 
air is directed over the test engine 
through subsonic, sonic, and supersonic 
nozzles, and exhausted to the atmos- 
phere. Turbojets are ingeniously uti- 
lized in two full scale engine altitude 
test chambers to simulate heated and 
rarefied air conditions encountered by 


high-flying supersonic ramjets. 

Special configurations in both sea- 
level and altitude cells permit angular 
motion of the free jet nozzles. This 
allows evaluation of the effects of vary- 
ing angles of attack likely to be en- 
countered by operational engines. 

A new production acceptance test 
facility now being built in conjunction 
with our Ogden production plant will 
greatly supplement the up-to-the- 
minute equipment furnished the Mar- 
quardt Test Team. 

Within this Division, engineering 

openings exist for: 
Mecuanicat Eworneers Agrotuermo Encinerns 
EvecraicaL, Enoingers Conesrruction Encineenrs 
For information about these positions 
and the professional engineering en- 
vironment at Marquardt, we invite you 
to write Jim Dale, Professional Per- 
sonne!, today. 


he Ee atures 


J75 Turboiet Passes Company Tests 
Non-afterburner model of Pratt & Whitney 15,000 Ib. thrust J75 turbojet engine met or 


exceeded all company performance estimates and guarantees during tests at the Naval Air 


lurbine Test Station, Trenton, N. J. Engine, tested under all pertinent altitude and speed 


conditions, is first aircraft engine to have its performance guaranteed under actual altitude 
operatin 


gy conditions and the first to have actually met such guarantees, the company said, 
g is scheduled for Republic F-105, Convair F-106, ¢ hance Vought FSU-3 and 
ae marquar 


bngine 
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Marquardt Means Opportunity 


engineers no longs r need feel grou! ded by the lac 
stimulating projects. At Marquardt Aircraft, th 
pany where an ENGINEER/BARRIER* has never « 


your work will span a broad range o 
propulsion proble 
Marquardt, today. Address your 1 


Profe vional | 


16551 Saticoy Stree, maruardt 7 


Van Ni 


Picture bove: Leigh Dunn, Chief Engines 
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ow Specs have changes ! 


On December 23, 1907, the “Original American Army ments in aircraft glass, send it to Aircraft Division, Dept 
Contract for Aeroplanes’ was issued. Specification 13117, Libbey “Owens: Ford Glass Company, 608 Madison 


Number 8 states Avenue, Toledo 3, Ohio 


“Ic should be so designed as to ascend in any In any event, write for a copy of The Original Americar 

country which may be encountered in field service. irmy Contract for Aeroplanes suitable for framing 
The starting device must be simple and trans 
portable. It should also land in a field without 
damaging its structure”. 

That was a pretty tough problem in 1907. As plane 

took off and landed at higher speeds, the problems got a 

tougher, Some of the answers have come from L°O'l see. sain anbiiiimsineaiatins inti a seinen eal ali aoa 

Example: Development of Electrapane® for windshields Te rae Poms 

to give pilots perfect visibility despite frigid flying con om behalf the fa 

ditions. Electrapane is in Canadair’s **CL-28”’, Lockheed’s 

*“C-130", Douglas’ “C-133" and Boeing's “KC-135 


among others 








If you have any question concerning the latest develop 


L 
OF] LIBBEY-OWENS:FORD « Grect Name in Glass 
GLASS TOLEDO 3, OHIO 
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Gencral Motor got under way recenth 
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Beryllium may be the answer to nee 
ugher performance mi rf tru 





i] materials if it can be produ 
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woes veer Miniature right-angle stop nut 


Senter, USAF procurement chief at 
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MISSILE ENGINEERING 


thrust chamber to simulate flows at altitude. Approximate 


Photo (right) represents 20,000 ft. where center core begins swelling 


SCHLIERAN photos show compressed air released from model engine 


seu level pressure (left) with supersonic exhaust in tight core 


Rocketdyne Develops Missile Engines Now, 


¢. \ By Richard Sweeney 


Canoga Park, Calif.—Destu 


c in ballistic m 


} 
i iz. ror 


pa chicle tom 
tems are being ; 


h and test at th 


. 
Nort 


thoroughly refined 


minence in the 


lished 12-man aerophysics group 


VACUUM wind tunnel, where the other photos on the page were made, is operated for July, 1946. Dual company purpose 
Rocketdyne to test rocket engine components. Technicians Glenn Rowley and Archie to work on thi ontract, and to d 


Smith are fitting part to test equipment. Rocket engine bellmouth nozzle at right is cloy imultan 
lity 


Low pressure tunnel is a preliminary design tool in which 7 ile capabilit 


awaiting its performance tests ! 
Following a company decision that 


various nozzk shapes are investigated for exhaust pattern velocity 
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Air rake, where shock waves are forming, measures 


expanded beyond optimum pot (below 


FLOW patterns at 30,000 ft. (left) and 50,000 ft. (right) show continued expansion 


exhaust velocity. Tunnel pressure in last photo is at near vacuum of space and gases have 


| Studies Space 


of upersoni 
tial guidance and _ large 
needed study, the original 
unit gathered and digested 


® Rocketdyne, r propulsion 
® Autonetics, for guidance, electron 
tem 
© Missik Development Division, 
MIDD for erall miussile vstem 
@ Atomics International, whrich got 
rk involving feasibilit 


resulted in for 


i 


for an urborna 
Stud howed thi 

ippi ri mfea ible but in 

urse of inve tigation, a competent 

id Dats ot KIM vledge VCTe 
mbled and the group stayed intact 
mmercial nuclear w k 

it organization, divisions 

iS entities according to their 

alti lypi ills if Missile De 

pment Division conceives a missile 

tem, Rocketdyne bid iwainst all 

propulsion system, Au 

toneti likewise faces open competi 

tion for guidance and electronics con 

tract. By same token, divisions are free 


to bid on contracts with other prin 


come! the 


veapon vstem contractor: 
Division philo ( phy tructure and 
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Surviving Impact is an 
Eimac Ceramic Tube Extra 


Aeronautical electronics demands extras from vacuum tubes. 
Among them is the ability to withstand heavy impact without 
impairing electrical characteristics. The photograph dramati- 
cally shows what happens to a 250 watt glass envelope tube 
and an Eimac 300 watt ceramic tube when both are dropped 


from a height of seven feet. The ceramic tube ‘‘took it."' 


Other advantages of Eimac ceramic tubes are: resistance to 
damage by vibration and temperature; smaller size without 
sacrificing power; ability to undergo optimum processing 
techniques that lead to tube reliability and longevity. 


The small Eimac ceramic 4CX300A, shown above, will with- 
stand 50G shocks of 11 millisecond duration. It will operate 
in airborne or ground station service at full ratings up to 
500mc 

In its new line of ceramic tubes, Eimac has the answer for the 
aeronautical engineer who needs a tube that will deliver full 


output under extreme environment. 





For further information, consult our 
Application Engineering Department. 


EITEL-McCULLOUGH, INC. 


Ss AN B R UN O Sea cits @wm &@ Ss 


Ecnmac Firat with Ceramic Tubes that can take it 


4CX300A MAXIMUM RATINGS TO SOOMC 
AM SSB 
D-C Plate Voltage 1500 2000 Plate Dissipation, watts 
D-C Screen Voltage 300 «= 400 Screen Dissipation, watts 
D-C Grid Voitage _ 250 Grid Dissipation, watts 
D-C Plate Amperes y 200 250 








management policy, Rocketdyne off 
ials believe, is the key to the organi 
zation’s present leadership in large 
liquid rocket engines which are used 
in USAF, Army and Navy projects 
Rocketdyne achieved full division sta 
tus in 19 
toward this in management and other 


but had been developing 


necessary techniques during preceding 
18 months 


Division’s Freedom 


Division management gets policy 
guidance from corporate officials, is 
iutonomous in day to day operations 
Profit and loss are up to division man 
igement. Division has capital funds 
it its disposal sufficient for normal op 
crations 

Internally, Rocketdyne is separated 
functional] Basic units are admini 
trative, plus services, engineering and 
nanufacturing. In line with proced 


becoming standard, quality con 


i line function rather than a 
irt of anv other group 
I-ngineering broken down into 
reliminary design, design and devel 
pment, test yperation research and 
ministration 
Research, under Director John ‘Vor 
planned and directed rather 
umed toward pphica 
n in general, not alway pecih 
(perating, according to Torme\ om 
p behind true basic res the 
tion takes di weries of such ba 
rch cent is Bureau of Stand 
rds, seeks usability of their discoveri 
Being closely followed today are bureau 
rk in cryogenics and free radical 
Rocketdyne trend today lorme 
I ravitating toward ph 
from chemistr hive cars ago 
pe e received no attention in 
firmly established 
integral part of resear h work 
Much of tion’s efforts are devoted 
toward combustion, heat transfer, pi 


cllant Ihe researchers have a hvydr 


ection now 


irbons laborator equal to or better 
han those maintained by most oil re 


incr 


Newer Fuels 
While work in hydrocarbon fuels cur 


nt receive greatest attention, new 
ire not neglected. Research s 

m currently has elected to follow th 
free radical path looking toward the 
next generation of rocket engine fuel 

Work is being accompli hed in heat 

transfer associated with ionization in 
rrent type engine is well as in heat 


ind pressure fields of dissociation 


problem for researcher lorme 
points out, is the facilities and equip 
if nec il for ,onization cla rc 
irch Since rocket engine work |! 
mparativel new Rocketdyne re 
irch frequen has to design equip 
ment and faciliti umed at its own 
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Lockheed’s F-104A Starfighter 


“Reaching hor the Stans. 


With its new air scoop design, high, T-shaped tail and knife blade 

wings (just 21 feet, 11 inches from wingtip to wingtip), Lockheed 

F-104A Starfighter is America’s fastest fighter. It flies so high and 

so fast that pilots almost feel they are running ¢ y roon 
The Starfighter performs near the fringe of today's unde 

standing of aerodynamics, and incorporat 

features suggested by the most recent devel 

Because of its advanced design, many new que 1O aro qué 


tions which were answered through extensive win unnel testing 


CWT—the Southern California Cooperative Wind Tunnel 
played a vital part in this testing. Throughout its development, 
many hours were spent by CWT’s staff in gathering data on the 
F-104A’s aerodynamic behavior. The success of tl vork is re 
flected in the Starfighter’s performance record 

The CWT is responsible for testing many of th 
important aircraft and missiles. In addition to it 
panies, CWT also serves other leading aircraft firt 
ment agencies 


If Wow would like more nformat onreg rd ng 
the CWT’S facilities, or information regarding employment, 


please write ui 


SOUTHERN 
CALIFORNIA 
COOPERATIVE 
WIND by Convair, Douglas, 
TUNNEI! Lockheed, McDonnell 


and North American 


Operated by the 
California Institute of 


Technology Owned 


Califormea 
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WIDE RANGE OF MODELS 


"Sandwich-Type” Sundstrand Drive used in the 
Snark supports alternator on its output pad while 
a ‘Package-Type” unit powers the generator in 
the Regulus More than 20 custom-engineered 
models of Sundstrand Drives have been installed 


in virtually every type of manned aircraft as we 


as in missile applications 


Snark and Regulus Il 


kept on target with 
SUNDSTRAND DRIVES 


Ability to hit a distant Careet 1s the real measure of a missiic 


effectiveness 


That and the ability to carry either nuclear or thermonucleas 


I 
weapons are chara teristic of both Northroy Ss Snark and ( hance 
Vought's Regulus II, for the USAF and the Navy re spectively ‘lo 
accomplish their vital military mission, all compomn nts must func 

range cruising. A stable reliable electrical 


tion pe rfectly during long-r: 


system 15 mandator for guidance and other electrically power ! 


functions Sundstrand Constant Speed Drives provide compact 
and lightweight penecrator pro} ilsion with both the Capacity and 
stability necessary for opumum performance They are two more 
naconstantly growing list of ay pli ations with o tstanding record 
for reliability and performar that keey Sundstrand firs/ in constant 


S} eed drives 


SUN DS TRAN D 
AVIATION 


DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY © ROCKFORD. ILLINOIS 


Sundstrand- Denver. Denver, Colorado W esters trict Office. Hawthorne iNiformea 


CONSTANT SPEED DRIVES AIRCRAFT ACCESSORIES 
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A new 
PUTTING ——— 


a dimension 


ious Of sea safety 


The Canadair CL-28 is the most formidable search, strike 
and kill maritime patrol weapon in the air today. It is in 
quantity production for the Royal Canadian Air Force 
and is available for purchase. 


The CL-28—a direct derivative of the Bristol Britannia 
carries the most comprehensive collection of electronic and 
other detection equipment ever assembled into one aircraft 
for locating, tracking and ‘fixing’ enemy submarines 
whether submerged, ‘snorting’, or on the surface. Once 
contact is made, torpedoes, depth bombs and other offensive 


weapons are released. 


It was specifically designed for long periods of ocean patrol 
duty tactical coordination with naval 

surface craft on defensive and offensive ; 

manoeuvres . convoy and search- 


rescue operations. 


The CL-28 will meet or surpass the re- 
quirements of friendly countries respon- 
sible for the defense of coastlines and 
sea approaches. For full information, 
write directly to vice-president/sales. 


CANADAIR 





LIMITED, MONTREAL, CANADA 
© Aircraft * Research and Oevetooment 
* Guided Missiies © Nuctear Engineering 
A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 








Avco today 
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via meteor 
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Avco Manufacturing Corporation 


420 Lexington Avenue, New York, N. Y 
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Oakite now gives a lift 
to aviation cleaning 


All the industrial cleaning experience, all the 
research and service for which Oakite is famous 
now works for the aviation industry, too. This 
assures speed, a thorough job, and economy in 


maintenance cleaning. For example 
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quality cleaning compounds, 
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technical service. 


Export Division Cable Address, Ookite 


New Bulletin F-10059 tells about 
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Swedish Saab-32 Lansen With Air-to-Surface Missiles 


guided missiles che ‘} 


Saab-32 Lansen, Royal Swedish Air Force all-weather attack plane, is armed with Swedish-developed air-to-surface 
nated Type 304. The 304, powered by a rocket motor, can be fired outside the range of anti-aircraft fire and is more accurate than 
ventional bombs, according to Saab. It can be used against land or sea targets. Sweden has another guided missile, Type 315, which is a 
naval surface-to-surface missile for use from destroyer type vessels against other vessels. The 315 has two propulsion systems: for initial 


acceleration it has four built-in booster rockets; for cruising it employs a special type of jet engine 


Cruidance permit night THESIS 
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Engineers: 


MAKE 
AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTUJET is another example 
of the technical break-throughs Ryan is 
achieving in aviation. You'll find the same 
high level of advanced engineering in every 
phase of Ryan’s work 

e VTOL aircraft (jet and turboprop) 

e Automatic Navigation 

e Missile Guidance 

e Rocket Combustion 

e Jet Engine Metallurgy 

 Drone-Missile Design 
Ryan is the right size for you: big enough 
for complete responsibility on challenging 
projects small enough so you won't get 
lost in the shuffle. And Ryan is located in 
clear-sky San Diego, world-famous for 
beaches and casual living 


For complete details, write to JAMES KERNS 
AERONAUTICAL 


RYAN conren: 


2740 Harbor Drive, San Diego 12, California 
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ANNOUNCING 
the Sensational NEW 


GOLD STAR 


It DELIVERS maximum arc stability for: 

a. Sounder, denser welds — and 

more of them — in less time, 
with... 


ALL electrodes, in... 
Any and all positions 


Tested across the country by practical, critical, hard-bitten 
working weldors, here's what they say about the new 
Miller GOLD STAR SR 

it's the DC performance I've always wanted 

here's DC welding current that's perfect! 

positively handies ALL electrodes better 

Ce ee ee | 

easiet arc starting im my expenence 

smoothest arc | ever used and quiet! 

it's just plain the MOST 
x**xk*nwenuewenenwe*e *e* a, Pe ee ee ee 
duding inert gas and automatic fixture welding, is now 
available on request 


How is this performance possible? THE 
MILLER GOLD STAR SR introduces a 
NEW transformer 
plus 
NEW weld stabilized current 
plus 
NEW completely sealed semi- 
metallic rectifier 


".. if it's Miller you know it's the finest...’ 


miller Electric Manufacturing Company, Inc. 


APPLETON, WISCONSIN 


distributed in Canada by CANADIAN LIQUID AIR CO., LTD., Montreal 


GOVERNMENT SPECIFICATION TUBING IN STOCK.. 


4130 GRADE 4135 GRADE 1025 GRADE 


© AMS - 6371 © AN-T-69 * AMS - 6372 © MIL-T-5066 
© MIL-T-6736 * AN-WW.-TB500 * MIL-T-6735 * AN-WW.-TB46 


SERV DETROIT, MICHIGAN 
BABNSS DIZSL* os anckits, cALironwia 





AVIONICS 


MOCK electronic warfare, battle of wits between men armed with electronic countermeasures, is fought at installations such as one shown 


above and at right, operated by Radiation, Inc., in Florida for Air Force, and a larger site located near Rome Au Development Center 


Kxclusive Report on Countermeasures: Part I 


Avionie War Aims at Deceit, Confusion 
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CLIFTON PRECISION ANNOUNCES 
NEW WESTERN DIVISION 


New Clifton Precision plant at Colorado Springs, Colorado 


ONLY OUTSTANDING PERFORMANCE 
MAKES GROWTH LIKE THIS POSSIBLE 


Today shipments of CPP 
rotary components are 
running 4 times the rate 
of two and a half years 
ago (see chart) 

The new facility will 


permit a further LOO‘, 


increase in rate of 


shipments 

Only outstanding per- 
formance makes growth 
like this possible. CPPC 
synchros have provided 
highest accuracy and relli- 
ability in the least bulk 


and weight. 


PRODUCTION 
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Colorado Springs 
Area Named 


Production Capacity Doubled 


Clifton Heights, Pa., November 4, 
1957—Clifton Precision Products 
Co., Inc. today announced comple- 
tion of arrangements for the pur- 
chase of a 33,000 sq. ft. plant at 
Colorado Springs, Colorado. The 
plant will approximately double the 
Company’s capacity to produce 
synchros and electro-mechanical 
components for aircraft and missile 
instrumentation, guidance and 
control 

The new plant, which is situated 
on 13 acres of land at the foot of 
the Rocky Mountains, is presently 
being equipped and will be in pro- 
duction shortly. 

Clifton Precision is a leading in- 
dependent manufacturer of synchros, 
servo motors and all types of rotary 
components for airborne electronic 
equipment. The Company has spe- 
cialized in sub miniature, high 


accuracy units. 





ASSOCIATION of Old Crows is informal 
ssociation of persons who are or were active 
in electronic countermeasures. Name is ce 

rived from “Raven code name used for 
World War Il countermeasures. For mor 
information, write Old Crow Headquarter 

CGS Laboratories, 391 Ludlow St Stam 
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NOW, Data Plotting 
Direct from 
Magnetic Tap 


For the man who’s got numbers 
and needs curves... The Beckman 
Tape-to-Curve Converter makes 
high-speed X-Y plots directly from 
magnetic tapes containing raw digital data or computed output 
from electronic data computing machines. It makes up to 
100 separate plots, 1000 points, in 30 minutes — nine plots per 
30°x 30” sheet 
Tedious, time-consuming manual plotting is eliminated, 
and middle-step conversion from tape to punch cards is 
outmoded. Cards are used for programming and control only. 
Separate cards for time and point address afford flexibility 
for plotting one channel against another, one channel against 
time, or one channel against an absolute nominal value 
Accurate, reliable digital-to-analog conversion is accomplished 
by Beckman DAC’s, proved in countless systems applications. 
The Beckman Tape-to-Curve Converter is an invaluable 
supplement to users of IBM 700 series and IBM 650’s equipped 
with magnetic tape. It is essential in any application where 
the rapid plotting of large quantities of data is important — from 
the evaluation of geophysical data to the graphical depiction 
of chemical processes, aircraft tests, or business statistics 
For more information on the Beckman Tape.-to-Curve Converter 


or other modern data handling systems, write for Data File D-14.7 









































This typical data plotting installation consists of the Beckman 
Tape-to-Curve Converter, IBM Reproducing Punch, 1BM 
Magnetic Tape Unit, and an Electronic Associates Variplotter 


/ 


/ 


Beckman’ 


Systems Division 


, N. Muller Ave., Anaheim, Calif 


a divimon of Beckman Inatruments, Inc 


clectronx ountcermeasure ce ym 
iles under development. On illed 
the Quail, is being dev loped b M 
Donnell Aircraft Co. The other, calle 
the Goose, is being produced br ba 
child Aircraft 
Another type decoy muissil 

ployment against infrared-guided 
ile like the Sidewinder oul 


equipped with high intensity flat 


| 


tended to lure the missile away from 
the aircraft's jet engine tail pipe Jam 
ming of infrared systems, in the strict 
ense of the word, is impossible bi 
cause they do not radiate clectromag 
netic energy but merely sense radiation 
emitted by the target 


Combined Techniques 


In operational use, reconnaissance 
passive and active electronic counter 
measures equipments are usually em 
ploved in combination. for exampl 
ferret aircraft used to reconnoiter cn 
my radar/radio facilities may find it 
desirable to employ jamming in order 
to determine whether the enemy ha 
ecret radio/radar tacilities which it 
holding lh TCSCTVC 

I:mployment of both active and 
ve countermeasure iften make 
more difheult to develop counter-« 
tron ountermeasur technique ! 
demonstrated by Germany's experience 
in World War II 

Number and variety of clectroni 
ountermeasure equipment — carried 
iboard modern bombers has had such 
Popsvy-like growth in recent years that 
the military has been forced to adopt a 
vcapon systems approach. For example, 


] 


mic countermeasure od which 1, 


Svlvania 1 developing 1 ce nplet ek 
t 


7 immed b the B Sil 1ofra bom 
load to provide an electronic counter 
micasure umbrella for bomb-carrying 
B-55 Sperry Rand recently received 
in SSO million contract to develop a 
milar pod for the B 
Smaller integrated clectroni ount 
casures pods are being deve loped fe 
by fighter aircraft 


Counter-Countermeasures 


Growing effort im clectroni ou 
tcrmeasur resulting from the fast-in 
reasing military dependence upon ele 
tromagneti radiation for detection 
weapon guidance and communication 
has in turn spawned a growing effort 
in’ clectronic counter-countermeasur 
Rome Air Development Cente: 

ntly held a major industi mposiun 
on the subject 

Klectronic counter-countermeasur 
like clectroni ountermeasure 
marily a battle of wits between cn 
those who de wn ind those who « | 
ite radar/rady ystem nd urna te 
mcasur©e equipment 


cw examph vill illustrat tl 
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nature of electron counter-coun 
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Send for “Solar Advanced Technology” 


Learn how this forward-looking 
company can put its products, services 
and facilities to work for you 


CURRENTLY SOLAR IS ENGAGED in im por- 
tant advanced missile development 
studies—of complete weapons sys- 
tems for the military services, and 
for non-military scientific research. 
They represent only a few of the 
exciting projects which typify Solar's 
advanced engineering for today — 
and tomorrow 

For three decades the company 
has been an acknowledged leader in 
working with high-temperature 
stainless alloys. Products range from 


powerful gas turbines to industrial 


expansion joints, from missile com 
ponents to thrust-producing after 
burners, from stainless steel aircraft 
nacelles to “hot parts” for advanced 
jet engines 

A new 16-page brochure giving 
full details about Solar's products 
services and facilities is available 
upon request. Send for it today and 
learn how Solar can help with your 
important missile program, Write to 
Dept. D-113, Solar Aircraft Com 
pany, San Diego 12, California. 
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SOLARN?._. 


AlLSCR ATT COMPANY 
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for advanced technology brochure mail te: 
Dept. 0-113, Solar Aircraft Company 
San Diego 12, California 
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ENGINEERS WANTED. Unlimited opportunitios 
challenging projects, good living with Solar 
Write for new brochure 
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T=-37 


AT WORK 


Side-by-side seating 
in Cessna’s 1-37 jet trainer 


fits the new USAF training concept: 


a quicker, easier transition into combat jets! 


Other features— high-altitude performance 
and high to low speeds 

with easy handling. 

USAF saves training time, 


money! 


CESSNA AIRCRAFT CO., WICHITA, KANS. 








Reprints Available 
Reprints of Aviation Week's special 
report on electronic countermeasures will 
be available in approximately six weeks 
it the following rates 
1-10 copies: 40 cents each 
11-100 copies: 30 cents each 


Over 100 copies: 20 cents cach 


Orders should be addressed to: Avia 
tion Week, Reprint Section, 330 West 
42nd St New York 36. N. ¥ 
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for AGT 


We design and build: 


e Forge Dies 
e Trimming Dies 


e Investment Molds 


We machine to \'~ 


Forgings 
Solid Stock 


Investment Castings 


Centrifugal Compressor 
Wheels 
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MINIMIZES HEAT LOSS IN 
JET ENGINE STARTING 


additional jacket prolongs service life 


From upstream to downstream end, this tested-and-proven 
Quaker hose holds the heat. In fact, temperatures of from 
80 F. to 450 F. hold no terrors for this toughie. 


Neither does pressure. This hose has delivered 125 Ibs. per 
minute of 425 F. air for 200 hours at 65 psi pressure. The 
schedule called for three hours on operation and one hour off 


This light and flexible hose comprises two silicone rubber layers 
covered by a synthetic fiber jacket. An extra outer jacket of 
corrugated rubber protects it against wear and abrasion. Lengths 
are continuous up to 50’. Couplings can be regular expansion 
and shank hose 


Write today for complete details to Quaker Rubber Division, 


H. K. Porter Company, Inc., Philadelphia 24, Pa 


Hi. K. PORTER COMPANY, ING. 


QUAKER RUBBEF DIVISION 


English Electric Co. 
Aims for Reliability 


London—One and a half million do! 
lar research and development facility 
claimed to be the largest in Europe to 
concentrate on aircraft electrical equip 
ment has been opened by the English 
Electric Co., Ltd 

I'he company is to concentrate on a 
equipment. One of the main objects of 
the development program ts to improv 
the performance and reliability of elec 
trical equipment in high speed aircraft 
ihe main problems are those arising 
it high altitudes from low humidity 
high ambient temperature ind the 

duced dielectric properties of air at 

pressure 

One of the most urgent problems 1 
brush wear. The company is concentrat 
ing on a brushless alternator utilizing 
rotating rectifiers, and has made good 
progres Development of a stati 

mtrol gear is another major item in 
the compan effort to climinate the 
worst sources of unreliability. But a 
great portion of the company’s effort 
directed at improvement of details and 
the application of a whole new famuil 
ot organic and other non-metallic in 
ulation, lubrication and molding ma 
terial Silicones are not the answer to 
everything,’ said Chief Engineer | 
Rivett to Aviation WEEK In fact 
they have not lived up to expectation 
Laminate developed for tape and 
sheeting requirements up to 200C favor 
the use of either synthetic mica or a 
bestos with glass cloth. Terylene is used 
extensively it the lower temperature 
range 

Among the latest molding material 
ire the epoxy resins filled with quartz 
filler 

Recent potted component develop 
ments include a.c. motors of only l-in 
diameter incorporating hemicall 
etched laminations, interpole winding 
for 300 amp. generator ind tran 
ducer 

I:nglish Electric is the only compan 
offering a constant frequency generating 
ystem for multi-engined aircraft in 
which alternators are connected in 
parallel, and are wired and governed to 
hare the load automatically. The com 
pany makes the Sundstrand Hydrom« 
chanical constant speed drive under li 
cense for this purpose. The first aircraft 
to be fitted with the system in Brtiain 
was the Vulcan and it is now scheduled 
for all the V-bombers. The weight sav 
ing in the Vulcan over its original d. 
equipment amounts to around 400 Ib 
ind a reduction in the cooling drag 
penalty imposed on the machine bi 
d.c, equipment means another 700 Ib 
for the payload 

The equipment is largel mven 
tional and includes batteries of dynamo 
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“We Go to Bat for Better Aircraft Maintenance" 


There’s nothing more important 
to flight safety than good main- 
tenance. 


As the nation’s largest supplier 
of aviation parts and accessories, 
Air Associates handles only the 
finest, fully-tested products. Our 
prompt deliveries ...complete 
stocks ...and prices made possi- 
ble by volume purchasing have 
earned us the reputation of de- 
pendability in both service and 


quality. 


Department Store of the Air 


To serve the nation in aviation, there are Air Associates branc) 


iR Dallas, Tex. 


Atlanta, Ga. +e San Francisco, Calif. 
SOCIATES Chicago, Ill, Cuaeete, Cate Teterboro, N. J. 


Miami, Fla. 
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New Airborne capacitors and filters are 


smaller lighter eee 


aid miniaturization of electronic devices 


MINIATURIZED sleeves, they have excellent resistance to Airborne can produce special capacitors 
CAPACITORS vibration, fungi, salt spray and humidity to meet your requirements. These custom 

Airborne standard miniaturized capaci miniatures likewise offer the advantage of 
Utilizing Mylar dielectric and a special tors are rated 200 v d-c and have an reduced size and weight without sacrific 
conductor, Airborne miniaturized capaci- operating temperature range of —75°f ing capacitance uf dielectric strength 
tors offer microfarad ratings up to 12 to +300°F with only 12% capacitance Typical is one of our new starting capaci 
times higher than those of ordinary ca- change. At 300°F they withstand 150% tors which is 75% lighter yet has twice 
pacitors of comparable size and weight. rated voltage for 250 hrs. through a re the capacity and three times the dielectric 
Vacuum impregnated and hermetically sistance of | ohm per volt strength of the old-style capacitor it 


sealed in drawn steel cans or epoxy Where standard designs are not suitable, replaced. 


Airborne Standard Miniaturized 


STANDARD CAPACITORS TYPICAL SPECIAL CAPACITORS Microf. Dia. Length 
(to MIL-C-25A) (to JAN-C-25, MIL-1-6181B, MIL-M-8609) + 10% 
} 25 8 Va 


41D Bee Ba 


60 Ve 

10 ie 

1} TT 4 }-——o c ao ie 
i+ 90 i/8 

2 a/a 
4 a/4 
rn as 
1s yc) 
180 2-1/4 


Style Style 


TYPICAL R.F. FILTERS 
1.63 « 1.0 « 2.0 in., 


MINIATURIZED R.F. FILTERS 1.06 x 50x 1.38 in wt. 103 gm. (3.6 oz.) 


. 4 
Airborne miniaturized r.f. filters also utilize 94 x 50x 81 in. f wt. 26 gm 


Mylar dielectric and a special conducting wt. 15 gm. (.91 07.) 
material to reduce size and weight without 
compromising performance. Cores are molded 
to achieve maximum inductance with mini 
mum bulk. Vacuum impregnated with polya 
mide resin; hermetically sealed in steel cans 
with glass terminals, Airborne miniaturized 
rf. filters are serviceable from 75°F to 4 bts oth 
+ 300°, They meet JAN-C-25, MIL-1-6181B 
and MIL-M-8609 and are available to your 
specifications. Typical standard constructions 


and circuits are shown at right, along with For 1.125 dia. split feid For 1.562 dia. split field For 2.2 dia. split field 
series motor series motor series motor 
pertinent data on the motors to which these No load current 45 an No load current—2.8 amp No load current—3.7 amp 


filters were matched. Mounting brackets are Stell current —2.0 amp 100 v Stel current—188 ome Stall current—45 amp 
Comm bart frequency 4227 Comm-bart frequency 14 1 32000 rpm Comm-bar frequency —14 1 18000 rpm 


furnished to meet your requirements Electro graphite brush Electro. graphite: brush Electro-graphitic brush 
? 


Write for latest technical bulletin on Airborne miniaturized capacitors and filters 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY 
Represented in Canada by: WINNETT BOYD LIMITED, 745 Mt. Pleasant Rd., Toronto 12, Ont. 





AMC Contracts 


Wright-Patterson AFB, Ohio—l ol 
lowing is a list of unclassified contract 


for $25.000 and over as released bv the 


Air Matcric] Command 
Alan Gordon, doing business as tiordor 
I terprises Nort Hollywood, Calif $28 
! cK issembls ( are part 
pe ; : s ! 
ad me y 1 part iter) 
N98 gun cam ter iS en 
Fairchild Camera and tInatrument Corp 
| $605,076 for aircraft 
nnaissance camera body 
the aerial camera ir 
pI slrera 
Motorola Ine Cc ag $460,915 
t pulse type A\N/AWA 
n) : re or-pulse t ’ AN 
LWA ( , 74 oupler lire« 
al, ty ; 1 
International Business Machines 
M 7 ’ wts D ion, New Yo 
s4 00 ' al and /« m 


VA 
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me al rogram 
A/C Spark Plug Division, Cieneral 
p Flint Mi S470 2¢ for 
ibilit f the MA-6 & MA 
the MA 


fleld engineering se« lee 


mbing navis 
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Hill dack Selentifie Instrument Co 
ich 76 for C nter 


ra ntre 

raft 

Hycon Manufacturing 
$193.940 for LA 


x DAs ‘ 


! plifled amera ontrol 
nna ince aircraft RF-101 
Lilien B. duMont Laboratories tne 
J $168,685 for K-11 ampli 


Chieage Aerial Industries Ine Me 
I $8 ) for LA-19 image ‘ 
£-07 ind LA 
for ‘ n Ki Ol air 
Electric Corp., Dayt 


‘9 fe pat ind transf 


| J 


W estinghouse 


’ generator for I 
Bendix Products Division, Bendix Avia 
ry South Hend, Ind $1,586.11 
w he i embly for B-52D 
embl for B-52D 
Kadio Corp. of Amertea Te 
It | s Divis (Camae 


‘ 
at ead 


A aircraft, el 


A aircraft 
Hoover Electronics Co Hialtit ' ; 
for AN /ARA-43(X A) 
Hoe ' odel OO1R nterferer 


anuf t e resentat 


interference 


. , ' 
Allisen Division ‘ M 
dianape 
Gieneral Precision Laberatery 

for componen 


! (jreat ‘ 
type B-ZA 
nplifier 
! Me n C-1l i 
Minneapolis-Honeywell Kegulator Ce 
j Minneapolis, $117 
or ow altitude bombing eter con 
set e AS AJn for use in F-100F 


autica I) slor 


Sy stem Development Cerp la 
£$4.385,.446 for product improvement of 
i ind mplified : t ntr 


ent ined ta bs ad ttl 


solar Alreraft Ce., Diego, $4,448,6 
gas turbine generate *, type MA 
irne sseembly for KC-97 series aircraft 
Bendix Preducts Division, Hendix Avia 
Cory Sout Bend, Ind., $1,171,859 for 


eel assert ly for (-135A alreraf 
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iain rake isezembly f Ki 

Eelipse-Vioneer Division, Lend 
orp., Teterboro, N. J., $1,532,6 
onents of compass system, spare par 
round support equ ent 

Lockheed Aircraft Service-Overseas Inc 
‘(mtario, Calif $1,721,251 for 17 [LA alr 
ratt parts 

Kadieo Corp. of America, Camden 
$56,282,598 for AN/ARC-21 lo set 

Hughes Aireraft Ce., t 
$1,181,560 for MGi-10 aircraft and 
con ponents 

Cieneral Precision Laboratory Ine 
l"leasantville N y $1,678,561 f m 


‘ 
Culver C 


ontrol 


ponents of rada sets ' 
ground support equly 
4. W Bateson Co. Ine 
$2,408 ‘ struction 
f Als ‘ idemy at 
Col 
Utica-Bend Corp. \t 
or overhaul of J47 als 
Hendix Aviation Corp 


titude ‘ 1 
Haseltine 
Little Neck, I I 
ratt lent it 
Sellar Alreraft Ce 
145 for ga tu 
© MA-l major asm 
AVCO Manefactuaring 
2 ‘ , for radar et \ 
Puget Seund and Brake Joint 
Puget Sound rides 


letter tr" t 


(erp 


ferp 


rrow, Alask 


Federal Bleetric Corp 





Why Should An Inspector Do This? 


Because the correct fit of link 
pins to a master rod is a high pre 
Only a 
diameter 


cision job difference of 
0.0003" in 
difference between a pin that fits 
correctly, and one that doesn’t! 

At Airwork, 54 different di 
ameters of link pins are needed to 
correctly fit master rods on just 
one popular engine. Naturally 


Airwork 


cORnm PORATION 


Millville, New 


makes the 


Jersey 


it takes an equipped 


with the best of precision gauge 


inspector 


to select the pins that fit exactly 

hose pouches keep pins and 
the mating rod together pro 
tecting the pins until they reac! 
his Is just one 
that 


lasting 


assembly 
Airwork 


produce a 


final 
more procedure 
longer 


helps 


trouble-free engine 


BRANCHES IN 


WASHINGTON 


NEWARK «+ MIAMI « ATLANTA 


CLEVELAND 





that will help you solve 
your aircraft ducting problems 


What is Flexflyte? 

A lightweight, reinforced ducting 

made of a spring steel wire helix 

covered with coated fiber glass or 

a cotton fabric and bound with a 

fiber glass cord. 

What are its applications? 
Flexflyte is designed for use with 
ventilating, defrosting, de-icing 
and hydraulic systems. 

How flexible is Flexflyte? 

It will take tight turns at any 

point up to 180° without buck- 

ling. No elbows or fittings are 
required, 

What are its temperature 

ranges? 

From minus 120°F. to plus 650°F. 
What about Flexflyte’s 
resistance to abrasion? 

It is highly resistant to abrasion, 

especially when coated with FT- 

506 which has more than 200 

times the abrasion resistance of 

any tubing of its type and weight. 


is it flame resistant? 
Flexflyte has exceptionally high 
flame resistance and will not sup- 
port combustion. 


What pressures will Flexflyte 
handle? 
Internal working pressures up to 
70 psi and external working pres- 
sures up to 15 psig, depending 
on type. 

What about installation? 
Flexflyte is quickly, easily in- 
stalled around corners and equip- 
ment parts by means of metal 
clamps. It is also available with 
special enlarging or reducing 
ends, either cylindrical, rectan- 
gular or polyhedral. 


Can Flexflyte be engineered 
for unusual applications? 
Yes, in many special shapes, fab- 
rics, coatings, connections, lengths 
and diameters. Our special Sili- 
cone Department, working with 
automated machinery, is prepared 
to meet any requirement for sili- 

cone ducting. 


How can I make sure that Flex- 
flyte will solve my problems? 
Write us, outlining your require- 
ments. Our engineers will be glad 
to put their experience to work 

for you. Write Dept. 20N 


Represented nationally by Aero Engineering Co. and Airsupply 
Ce., and by Associated industries in Seattle, Washington 


Flex!ble Tuping 


CORPORATION 


GUILFORD, CONNECTICUT ®@ 


LOS ANGELES 64, CALIFORNIA 


definitive contract for $15,922,365 for 
ation and aintenance of the Whit 
ommunications systems in Alaska 

Northrop Aircraft Inc., Hawthorne, C: 
$20,892,688 for definitization of engineert: 
ange proposals and modification of F-89D 

‘to F-89J. 

land-Air ine., Chicago, $97,500 for 
stallation f ARC-27, ARN-14 and F 
electroni power modification in C-4 
C-117 aircraft, and ARN-6 In C-47 
C-117 aireraft 

Land-Alr iIne., Chicago, $189,000 to 
complish technical order no 10 -124-59¢ 
propeller modification on C-124 aircraft 

Westinghouse Electric Coerp., Daytor 
$29,600 for contract, technical services Ir 
connection with B-62 alternators 

Pacifie Ailrmotive Corp., Burbank, Calif 
27,376 for overhaul of type O-335 aircraft 
engines 

University of Denver, Denver, Colo., $50 
000 for operations analysis, standby project 

MeGregor & Werner Midwest Corp., lay 
ton, Ohio, $57,743 for marginally punche 
forms for use on 1.B.M. model 407 machines 

University of Pennsylvania, Philadelphia 
$58,000 for operations analysis, stand) 
project 

Oakland Aireraft Engine Service Inc 
Oakland, Calif., $91,444 for overhaul and 
conversion of R-985-1/3/39 type aircraft 
engines to R-9865-14B type 

Hayes Aircraft Corp., Birmingham, Ala 
$300,000 for IRAN maintenance and mod 
fication of B-50 aircraft 

Phileo Corp., Philadelphia, Pa., $2061 
for on-site technical operation and maint« 
nance of AAC, AC&W radar and other C&E 


equipment 


CAA Contracts 


Washington—Following is a list of 
contracts as released by the Civil Aero 


nautics Administration 

Topp Manufacturing Co, Communicatio 
Division, Los Angeles, $1,099,729.95 for ¢ 
VHF omnidirectional radio ranges (VOR 
and related equipment 

Wagner and Swasey Co., Lansing, Mic! 
$876,934.36 for 163 engine generators 

Consolidated Diesel Electric Corp., Stan 
ford Con $322,853.96 for 74 engine 
generators 

Kaytheon Manufacturing Co., Walthan 
Mas $260,920.48 for 88 remote video mix 
ing /gating systems and related equipment 

Topp Manufacturing Co., Communication 
Division, Los Angeles, $190,186.26 for i 
VHF localizer transmitters and related 
equipment 

Teletype Corp., Chicago, $162,106.95 for 
modification kits and related equipment f 
distortion transmitter distributors 

Wileox Electric Coe., Kansas City M 
$146,659.65 for 14 transmitter assemblies 
and related equipment 

Lawn Electronics Co, Ine., Freehold, N. J 
$125,559.74 for transmitter control pane! 

Curtiss-Wright Corp., Electronica Divisior 
Carlstadt N J $132,478.05 for 15 rada 
target imulators 

Lincoln Electric Products Co. Ine Fast 
Orange N. J $67,416 for 592 panelboards 

ITE Cireult Breaker Co., Philadelphia 
$56,500 for 10 cireular polarization kits f 
airport surveillance radar 

Cummins Engine Inc... Columbus Ind 
$54.724.44 for six engine generators 

Waukesha Moter Co., Waukesha. WI! 
$41.107 for three engine generators 

Teletype Corp., Chicago, $40,384.41 for 
receive-only printers and spare parts 

D. 8. Kennedy & Co., Cohaaset Mass 
$17.660 for antenna reflectors and supports 

Perkins Engineering Corp., FF) Seaund 
Callf., $5,310 for regulated power supp! 
unit 

The Esteriine-Angus Co Inc., Indias 
apolis, $2,877.50 for graphic millameters 

Magnetic Research Corp., Hawthorn: 
Calif $1,920 for regulated power supp! 
units 

Sylvania Electric Products tIne., Phi! 
delphia, $1,726 for two panelboardsa 

Maryland Electronic Manufacturing Corp 
College Park Md $168,672.49 for ILS 
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* Over 6,500 Airports Listed by State 

* Principal Airports Located on State Maps 

* Airport Chart Locations Given 

* Runway Lengths; Surface; Directions; Condition 
* Approach Obstructions 

* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 

* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers 

* CAA Information Station Phone Numbers 

* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


GET AVIATION’S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST VEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 

OUT’. MAIL COUPON NOW! 


aly $502 


25th Annual AtRPORT and 


BUSINESS 


FLYING 
DIRECTORY 


® Alrport Faoitities ; 
© Flight Information 
© Recommended Moteis/Hoteis 


ala 


+e 


~ 


La 


a 


THER NATIONAL AUTHORITY OF AVIATION FACILITIE® 
evovehe@ by 


& MeGrew- Hi Pubic eon 380 Weel 42nd Gtrest. New Vors 96.6 ¥ 


AIRPORT AND BUSINESS FLYING DIRECTORY 


330 West 42nd Street, New York 36. N.Y 
Please send post-paid my copy of the AIRPORT AND BUSINESS 


FLYING DIRECTORY to the following address 


Nome 


Address 


Aviation interest 


Bill Compony 





When heat soars... 
and flame roars 


Control bem 
With These 
Johns Manville Packing Products 


J-M Tadpole 
Firewall Seals block passage - 
of flame and combustibles between compartments 


Tadpole Seals installed at the flange core. This base is covered with asbestos 
between compartments do double duty cloth combined with Neoprene, Sili- 
in modern jet aircraft. (1) In event of cone, Teflon or other materials to assure 
fire they confine the flames permitting top performance within each tempera- 
the pilot to land or bail out. (2) They ture range. All seals comply with the 
provide a barrier against leakage of C.A.A. requirements for flame resist- 
combustible tluids and vapors into ance. Style numbers and temperature 
“hot” compartments limits are as follows: 4132-250 F, 137 
J-M Tadpole Seals are made with a 4350 F, 4134-450 F, 4133-500 F, 
specially processed Inconel wire mesh 4161-600 F, 4381-over 600 F. 





. oo 
J-M Bomber \ e J-M J-M Goetze 
Cloth A Asbestan Gaskets Style 


new lighter, Cushions g No. 924 seals 
stronger firewall fabric —for A.N. clips in high iF hot gases at a wide 


#89 Bomber Cloth flexible firewall femperature installations range of pressures 
fabric saves precious pounds. It is 
the lightest material of its type, yet 
withstands the most severe C.A.A 
tests. 


Asbestan Cushions give a resilient Style No. 924 has a steel mesh core, 
cushioning with low friction on A.N. is aluminum jacketed for tempera- 
clips used for hydraulic lines at tem- tures to 850 F, stainless steel jacketed 
peratures up to 500 F. Specially made for higher temperatures. 

of asbestos and Teflon 








Write for further information to Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, Port Credit, Ontario 


Johns-Manville PACKINGS, GASKETS and TEXTILES 





Grertech Products In« 
a oF equer 
Kenrus Watch Co 
MR TROGR SE fixe 


Hewlett-Packard Co 


Audicon Electronics, Ine 
Columbus bleetronics Corp 
‘ ‘ ed 


Bendix Aviation Corp 


Sperry Gyrescepe Co 


Marvsiand Flectronlic Manufacturing Corp., 
1! 


Park. Md. $ 162.90 f 7 


USAF Contracts 
Washington—F ol! 
lassified contt 
1s released br 
OF 


DAYTON AFD, Gentile Dayton 
Ohio 
Pitemeter Log Corp 
UPrM-72 ida test ef 
MIL-T-95 USAF) 
? ? A f . 
| ’ 
~ & 


General Electric Co t't 
roup OA-1463/Al 

t ()-498/AL 1 
C’.~2162 1H 


T-6B cor 


& Amend 


MIDDLETOWN AMA, Olmstead AFB, Pa 
Decker Aviation Corp Philadelpt ‘ 
1-4 pa ent RFP 
‘ 1? WA-® 4 ( eae 91 


CAMBRIDG 1 RESEARCH CENTER 
Lhe Hedford, Maes 
“ lu Hughes Ine 


WW 
, 88 é ! k ex 
OGDEN AMA, Hill APH, Utah 


Lero-Test Equipment Co., Dalla 
ber (IFB 4 0-57 


WARNER ROBINS AMA, Robins APB, Ga 


Hughes Aircraft Co I 4 
1 f f 1 ind MA 
a 4 ’ 


ry Welding and Manufacturing, VW 


Division A\ 
Vl 
ipse-Pioneer Division, | 
> 
The National Cash Kegister Ca 


REI 


MPHIS AFD, Matiory AFS, Memphis 


rorekKA APD, Tepeka APS, Tepeka, Kan 
\iuminem Coe. of America \ net 





ENGINEER OPPORTUNITIES AT RAYTHEON 


DOPPLER NAVIGATION EQUIPMENT | lhe fo i ‘ 1) 
operational condition kengineer it the Mayna iborats hold responsi 


bility for program from initial study phase through prototypes production 


Newly formed project groups solve 
complex airborne radar problems 


Engineers like the project-type organization at Raytheon’ 
Maynard Laboratory. It gives them maximum diversification in 
their work on the most advanced radar navigational and control 
problems of the day 
At Maynard, you'll find projects involving many areas of aircraft 
navigation and guidance systems doppler navigation, velocity 
check systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter 
measures equipment 
Career opportunities for men at all levels now exist in the follow- 
ing areas: 
ADVANCED CIRCUIT DESIGN HEAT TRANSFER ENGINEERING 
ELECTRONIC PACKAGING SPECIFICATIONS WRITING 
ANTENNA DESIGN TECHNICAL WRITING 
MICROWAVE COMPONENT SYSTEMS ANALYSIS & 
DESIGN ENGINEERING 
For complete details on engineering positions in any of Maynard's 
project groups, please write John J. Oliver, P.O. Box 8&7A, 
Raytheon Maynard Laboratory, Maynard, Ma 


RAYTHEON MANUFACTURING COMPANY 


Maynard, Masesachusetia 


Are you the 
ONE MAN IN THREE? 


~ 


— MAYNARD LABORATORY 


Excellence in Electronics 














JACK & MEINTZ, UNC. A-C ADNCRAPT MTOR 


Intermiturnt Du Interadttent i 
Totally Enclosed Totally Enelo 





ort vith Brake 


“ Ca 

















out of Jack & Heintz... 


a new aircraft motor concept: 


CUSTOMEERING 


A great new line of a-c motors 
engineered with interchangeable parts — 
allows customizing for design freedom, 


eliminates many “special motor” headaches! 


Out of chaos comes order a new concept of aircraft motor design that 
promises to reduce radically the need for specially designed motors to 
speed delivery ... to simplify servicing to cut special parts inventory 
Jack & Heintz has established a line of more than 40 motors in SAE 
Frames IV, V and VI with siebstantial savings in size and weight. Basic 
designs cover a range of % through 25 horsepower. Although designed 
to standard, the J&H motors can be applied well beyond the 35,000-ft 
10°C limits quoted in standards 
Within each frame size, the following parts are interchangeable 
laminations, mounting flanges, bearings, bearing ipport far and 
terminals. This interchangeability makes it possible, literally, to take 
components from a shelf and construct any motor witl 
frame size in effect, it permit meering of moto 
range of envelope and performance requirement 
Why accept “ball park” answers to your motor problen 
J&H charted data, you can arrive immediately at finite a 
physical characteristics of the motor that will do the job! 
Write us for additional information on J&H new 
motor service. Discover how it works and how it can 


money! Jack & Heintz, Inc., 17635 Broadway, Cle‘ 


Back & q i BEN EZ, Em. 
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REPLIES (Row No.): Addrcns to office nearcet you 
This publication Classified Adv. Dit 


— ne EMPLOYMENT OPPORTUNITIES vi Yon PO. Bow 12 (0) 
NATIONAL’ « Advertisements in this section include « empl ment opportunities-—execu aie rary orm ny 


COVERAGE live, management, technical, selling, oMor, skilled, maaual, ete : 


Positions Vacant Civil Service Opportunities Employment Agencies 
/ Positions Wanted Belling Opportunities Wanted Employment Services 


Part Time Work Selling Opportunities Offered Labor Bureaus Wanted—Experienced Bell helicopter pilots 
for foreign or domestic assignments. Write 
DISPLAYED ———RATES——— UNDISPLAYED Kern Copters, Inc P. O. Box 186, Sta. B., 
‘ takerafiel« Californis 
‘ ne rate le B97.40 5 neh for all adver $2.10 per tine, minimum 3 tines. To figure advance Bakersfield . re 
ties sppearis im other than + ontract basis payment count 5 average words as a tine 
i ' rates quoted on | juest Position Wanted Ads are % of above rate Structural Design Engineer. Responsible po- 
P Box Numbers counts as | line | sition in light commercial field. Five years 
An Advertising inch is measured %” vertically on 
batns z smne—-S0 inches te . — 4 ° Discount of 10% if full payment ts made in advance minimum experience in all-metal layout and 
biect to Agency Commission ay Lx cy detail design. Supervisory experience desira 
; a he capes ble All replies held in strict confidence 
| Send resume to: Fred E. Weick, Director 
Piper Aircraft Development Center, Vero 
Beach, Florida 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. ©. Box 12, NH. Y. 36, N.Y. 








Real Opportunity Awaits individual with fly- 
. ing background plus aptitude for developing 
| and closing sales of Aircraft Charter, Acces 
This Advertisement ta addressed to: | series, Aircraft or what have you. Location 
Southern Californian Aviation Sales Or- 

established prior to 1940. Send 


ganization 
Metallurgical Engineers lo EMPL OYERS recent picture and one page resume of edu 
cational background, business experience in 
Physical Chemists first communication. P-6618, Aviation Week. 





Solid State Physicists 


SELLING OPPORTUNITY OFFERED 


who advertise || ores ween: 


reliable sub-contract vendor that can pro 
HIGH LEVEI duce electrical and mechanical assemblies 
a "Esk 4n4 prototype and production on commission 

or e basis Sabre Electronics, 8000 W. 47th 

. Street, Lyons, Illinois. Phone Blahop 2-2996 


CONSULTANT or Lyons 3.0104. 


7 AD A y When there are many applicants 
MA TERIA LS | for a single position it frequently Pitet ATR-——DC 3 type rating. Also qualified 





Aero Commander 650 and Cessna 310. 550 


v v y v ha ns that the onl lett 2 hours 4000 multi engine. Prefer New York 
DE VELOPMENT ppe y Sues Gs oom PW-6394, avialion Week 
knowledged are those of the most 

ie 3 ATR Pilot 12,000 hrs. Rated DC4. Some 
promising candidates. Others may 1049H experience. Desire Airline or Exec 


flying or counseling to Business or Insurance 


not receive any indication that their Company. Age 46—References. PW-6604, 
Aviation Week 


With Pap nd 10 
technica mater 
f maintaining the adva wo letters have even been received by 
indly natertala : Aggressive, dedicated, and competent aviator. 
a prospective employer much less college grad., age 27, with 1500 hours Naval 
r . Aviation experience looking for an oppor- 
given consideration. These men tunity, not a position, in business flying with 
—_ . P responsible collateral business duties. Com- 
mudies of often become discouraged, will not mercial license, CAA instrument rated. Well 
ne-range de rounded education. PW-6645, Aviation Week 


developments respond to future advertisements, 


ad equipmen 


well known 


. , . Aircraft Stress Analyst—WNine years experi- 
and sometimes question their bona ence. Missile work desired on contract basis, 
onnel requirements Resume on request. PW-6657, Aviation Week. 
mendations on the fide character. 
suitable en Airtine Captain desires corporation position, 
. . ‘ airline & military training: 4000 hrs. college, 
Every advertisement printed m age 33, married. Sales background, PW-6680, 
Aviation Week 


Sati iitanes (cilia sta the Employment Opportunities Sec- 


: , Bird Dog For Your Avionics Project! 15 yrs 
mye | materials with tion is duly authorized. Navy aviation and electronics exp now in 
ind industry representa charge airborne fire control and guided mis- 
sile school; age 35; available 1 Mar. 19558 


th sources of technical . 
: It will help to keep our readers write for resume. PW-6682, Aviation Week 


interested in this advertising if you Human Factors Specialist, 15 yrs indust. 
ill k | d li . milit acad exper able to orgnze & lead 
will acknowle ge every app ication productve program, for adved study, propo 
sales design in aviation astronautics $Y 


received, even if you merely return PhD, married. Avail immed. PW-6685, Avia 
P ion Wee 
the letters of unsuccessful applicants Son Wess 


—_ in confidence te with, “Position filled thank you” FOR SALE 
"070, A ition Week 
Michigan Ave., 4 ‘ written or stamped on them. F2G Corsair, R4360 engine, fastest prop 
plane in the world, needs overhaul, located 
in Cleveland, Ohio, $15,000.00. Cook Cle 


We suggest this in a spirit of co- land, 1323 Woodland Drive, Deerfield Illinois 
operation between employers and BOOKS AND PERIODICALS 


INDUSTRIAL ENGINEERS the oe replying to Employment | Aero Mundial: Weekly issues English & 
MANAGEMENT CONSULTING STAFF | | advertisements, ba a a 


Excetient opportunity for progress in new Minne. pers hw Gying ee i eA Latin ele 
apolls of a 36-year-old consulting firm Travel - early subscription rate 4&5. 100 dollars fo 
moderate. Living conditions excellent with exten Classified Advertising Division airmail edition——Write Albarellos 64 
sive summer & winter sports. Requirements: En- Martinez (Baires) Argentina 

gineering degree Under graduate or graduate work 
in 1& subjects Five years experience in methods, 


Senta nomecher septation, saassiacaten sastre McGraw-Hill Don't forget the 
organization planning and operations analysis BOX NUMBER 


* . 
SESSIONS SHOES Seman p bl h C Inc When answering the classified advertise- 
td : u iS ing 0., . ments in this magazine don’t forget to put 
1562 North Western Bank Building the box number on your envelope. It's our 
Minneapolis 2, Minnesota only means of identi'ying the advertise. 
Federal 9-07.4 ment you are answering. 
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EMPLOYMENT OPPORTUNITIES 


for minds with 20-20 vision 


ber ABILITY to see clearly with the mind’s eye is char- 
acteristic of most good engineers. Nowhere is it more 


highly prized than here at Goodyear Aircraft. 


Our creative engineers are men of talent and training, 
of course. But beyond that, they are men gifted with an 
uncanny capacity to look ahead, think ahead and above 
all sec ahead. 

Their materials are the progress of the past. Their 
genius is the promise of the future 

To fulfill that promise, our engineers have at their dis- 
posal the most modern facilities. including one of the 
largest computer laboratories in the world. They have 
unlimited opportunities in the field of their choice — 
whether it be airships, missiles, electronic guidance 
equipment, structures — or countless other challenging 
activities. 

There are no limits, either, on individual thought, no 
barrier to the flow of inspiration. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
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yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engi 
neering staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona 

You'll find salaries and benefits agreeable. If you wish 
to continue your academic studies company paid tul 
tion courses leading to advanced de grees are available 
at nearby colleges 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept Goodyear Aircraft ¢ orporation, Akron 15, Ohio 


Theyre doing big things at 
GOODFYEAR 
AIRCRAFT 


The Team To Team With in Aeronautics 





EMPLOYMENT OPPORTUNITIES 
f @ 


' 


BIG JOB 
~¢ AHEAD FOR 
AIRCRAFT 


Currently, Rohr is tooling up for 
the production of power 


packages for America’s great jet | AE RONAUTICAL 


airliners of the future such as 

the Boeing 707, Convair 880 and 

Lockheed Electra Propjet E N G | N f E RS 
o 

The tremendous field of power , 

packages at Rohr assures the 

experienced design and stress 

engineer quick recognition and 

career permanency through very 


long-range commercial and 
military programs 


If you are an aircraft engineer 
experienced in the fields of design 
or stress — there's a big, 
challenging job for you right now 
Write us at Rohr today 


Forward resume to J. L. Hobel, 
Industrial Relations Manager, 
Rohr Aircraft Corporation, 
Chula Vista, California. Dept. 46 


They—ond their assistonts—ore the readers of 
this magozine. You can hire them by placing 


World’s Largest Producer a “position vacant” advertisement where they 


of Ready-To-Install 
Power Packages for Airplanes | tunities section 


AVIATION 
ui = =|(\WEEK 


AIRCRAFT OR PORATION 
| 


Classified Advertising Division 


are sure to see it—in ovr Employment Oppor 


Chula Vista and Riverside, Calffornic 
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Searchlight Section 











FOR LEASE CESSNA 310 


Full instrumentation, Aute-pilot iLs Approach 
coupler Excelient condition throughout wil 
consider all firm offers Preter to provide our 
own pilot For detail? contact R. A. Caddiga 
Manager 
NANTUCKET FLYING SERVICE, INC 
Box 628 Nantucket, Mass 
or phone collect Nan 937W any hour 











FOR SALE 


EXECUTIVE 
AIRCRAFT 


SUPER 680 
AERO COMMANDER 


15 SECONDS AT 9000° F 


Aerodynami tests of hy} ersonic veh 
when air at very high temperatures is 

THE REPUBLIC SUPPLY CO. of CALIF . - 
2600 $. Eastland, Los Angeles 54, Cal 
Harry R. Conover RAymond 3-2511 ’ 
shock tunnels even thoug! 


has been established that these r quired 


ci 


Working under a resear progr 
of Scientific Research, C.A.L. is nov 


Deal Directly 
with Owner HANGARS which air temperatures up to 9000 I 


be achieved without the penalty of a short testing tim 
US. type. - 

120° aon ae of as long as 15 seconds are anticipated. With this nev 
by 200° depth superheater, it will be possible to e 
Doors 120'x28’ 





iferial 


‘ 


aerodynamic problems at ex 
All Steel Constructed. Excellent mone- pe riod that is literally 
tory saving and good delivery if you 

are considering the construction of oe 
hanger of this size 


TRADE-AYER COMPANY 


Linden Airport Linden, N. J 
Wabash 5.3000 


feasible in a shock tunnel 


We are continually 


to do significant research work. Our di 


who joins C.A.L. great freedom in selecting 


most suited to his interests and background. We invite yo investigate 


Immediate Delivery the opportunities in research availabl { / ‘ ‘ ‘ sional 


We stock, overhaul, end instell man. Write today your ina ential 








PRATT & WHITNEY WRIGHT atrention 
81830 R1820 

75, 1, 9 202, -56, -72 

R985 R1340 Rk2000 G) CORNELL AERONAUTICAL LABORATORY, INC. 


and ovr most popular DC3 engine 
OF CORNELL UNIVERSITY 
R1830 ~ SUPER - 92 
“-—<-—-—<-e ee ee OO Oe OH eee ee eee HH KH eC Ke ee ee ee ee 


ENGINE WORKS a W. ¥. Distenboch - 
CORNELL AERONAUTICAL LABORATORY, INC. 


INC. 


Lombert Field inc St. Lovie, Me Suficle 21, New York 





Please send me [] “A Decade of Research.” 





Please send me | A Community of Science." 
IN ALL INTERESTS 
OF AVIATION REPORTS AVAILABLE 


Decode of Research 68 poge 
brochure on C.A.1.'s contributions 
AVIATION WEEK te serenaviical progress. "Ce 

munity of Science the Loebora 
or you advertise in it, of both tory's professionel! employment 
prospectus 


if You're Important, you either reod 
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asst) SEARCHLIGHT SECTION owvsnsnc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED 


RATES 
To figure advance payment count 5 


DISPLAYED 
The advertising rote is $24.00 per inch for all advertising oppeoring on $2.10 a line, minimum 3 lines 
other than a@ contract basis Contract rates quoted on request overage words as a line 
AN ADVERTISING INCH is measured % inch vertically on one column, 3 BOX NUMBERS count as one line additional in undisployed ods 
columns —W inches—to ao page DISCOUNT OF 10% if full payment is mode in advance for four cor 
Closing date is 11 days before issue date, subject to space limitations secutive insertions of undisployed ads 


Send new ads to Classified Advertising Div., Aviation Week, P.O. Box 12, New York 36,N.Y 











FOR SALE ACRS INVITATION TO BID 
6 DC-6’s OVERHAUL » EXCHANGE * LEASE} | 1C.3 AIRCRAFT 


Airline Configuration ALL P&W ENGINE MODEL'S 
R985 - 1340 - 1830 - 2000 We will accept bids on five DC-3s 


0 Time Since Overhaul 82800 MI & M2 operated until recently by Trans 
22800 C Series Canada Airlines. Aircraft are in ex 


7 
6 DC-4 s IMMEDIATE DELIVERY cellent condition and fully equipped 
* 1: i r 1 
Cargo & Airline The origina! Ml & M2 as engineered by Bids accepted until Decembe 3 
> ACES copied by mony but never dupll Foreign currencies considered 
Progressive Overhaul cated by any. CAA approved repair sto 
Write, wire or phone for bid forms 


tion—powerplant class 2 


> 
2 C-46 s ae, 7 + fae LUND AVIATION (CANADA) LTD 
MONTREAL AIRPORT, P. Q 


1 Cargo-Passenger “F’ AIR CARRIER ENGINE SERVICE, INC. 
P.O. Box 236, Miami 48, Fla MElrose 1-3519 


Model and a “Like New” Senne Saneen 
Cargo “E” Model 
= 7 














14 LODESTARS — A Cc g SALE OR LEASE 


6 Executives & 8 Airliners ROYAL GULL AMPHIBIAN 
EXECUTIVE de HAVILLAND DOVE x 


Call, Write or Wire OVERHAUL + SALE + EXCHANGE « LEASE . 
All Models Pratt & Whitney Engines EXECUTIVE LOCKHEED LODESTAR 
GRUMMAN SUPER WIDGEON 


ee R985 R1340 R1830 
’ . R2000 R2800 TIMMINS 


P. O. BOX 186, 1 AB 
Introducing modernized R2800 engines deliver- 
MIAMI 48, FLORIDA = Lemnsbuen eueuntlb te te 2800-C a AVIATION. LIMITED 
Cable Madplay immediately or upon scheduled Montreal Airport 


Phone TU-7-9521 Available 
delivery 











Write, Phone or Cable today 


Saten ttenages, Sngine Bite AIRPLANE HANGARS 


PACIFIC AIRMOTIVE CORPORATION 
2940 North Hollywood Woy 500 ft long, 120 ft wide, 30 ft high, Door 
Sichanh Collfesaio Openings 114 ft x 25 ft clear. This shed is 
ex Government in excellent condition it 
Victoria 9-3481 THormwoll 2-517) has been carefully dismantied and ready for 
immediate erection Price framework only 
delivered port 32,500 dollars. Another Hangor 
similar 200 ft x 97 f «x 23 ft, door opening 
90 ft «x 19 ff clear Would accept Cessna 
DEAL DIRECTLY AIRLINE or similar in part exchange Write, phone 
full date and photo Either 


or call for 


WITH OWNER 
DC-3 shed can be adjusted in height, widtt 


EXECUTIVE length to suit requirement 
LODESTAR CARGO , yong gs 
and VENTURA C.47 Wescol Construction Co. Ltd. 
BEECHCRAFT Queensbury, Bradford, England 
C18S—D16S—E18S 
GRUMMAN Tel. Queensbury 2381 
GOOSE and 
All these and more are 


available from inven 
~47' 3’ ry. By it, 4 Lambert Field 
C-47'S FOR SALE DC-3’S Sin te NAVCO ... 2“ 
". Pershing 1-1710 


ALSO SIKORSKY s- 51 quirements Investigate 
our diversified plons of has in stock 


REPAIR OVERHAUL MODIFICATION , < 
oaircratt morke mg ‘ : 

ARC. Bendix Collins 
von AVIATION TRADE — AYER COMPANY Sperry Wileen 


Pacoima, Calif Linden Airport Linden, WJ ’ . " 
Wabash 5-3000 Executive Aircraft Radio 























12820 Pierce St 
Phone ~ 6.1283 
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Weeecet Cenetructi 


for temperature testing 
in the laboratory 
or in the plane... 


Constructed with the same care as 
our aircraft temperature indicators, 
these pyrometers bring “aircraft 
quality” to the test engineer 


MODEL S&PY, above, has been used 
extensively by leading motor car manu 
facturers for road testing on the “Proving 
Grounds” where performance counts 
Housed in rectangular bekelite case, has 
6” hand drawn scale and is fully compen 
sated for ambient temperature. Made in 
ranges listed below, with suitable ther- 
mocouple materials 


MODEL 2538, left above, hes same type 
movement es our aircraft pyrometers 
Housed in flanged, 4° round, bekelite 
case for penel mounting 


MODEL 208, right ebove, has seme 5” 
steel case and seme movement as our 
aircraft panel indicators. Both ere fully 
cold-end compenseted and eveilable in 
standard ranges listed, with suitable 
thermocouple materials 


STANDARD RANGES—All Models 
FAHRENHEIT 

Zero to 400. 600, 800, 1000, 1200, 

1600, 1800, 2000 and 2500 
CENTIGRADE 

Zero to 200, 300, 400, 500, 600, 800, 

1000, 1100 and 1400 


Furnished with white scales, bleck mark 
ings end pointer or, with black scales 
white markings and pointer if ified 
For best results use LEWIS Tmo 
couples, Leeds and Selector Switches with 
these instruments 


THE LEWIS 
ENGINEERING CO. 


Manvtacturers of Complete Temperature 
Measuring Systems for Aircraft 


MAUGATUCK, CONNECTICUT 








ter rcne 


E 1i . | P . fviation Week welcomes the opinion 
aA itoria ropone nts of its readers on the issues raised in the 
magazine's editorial columns, Address 
Letters to the Editor, Aviation Week 
mmanding and timely editoria 330 W. 42 St., New York 36, N. Y. Try 
VW out Leadership ippcar to keep letters under 500 words and give 

f Aviation Ween a genuine identification. We will not 
t ittention print anonymous letters, but names of 

writers will be withheld on request. 
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SOLVES RELAY ENVIRONMENTAL PROBLEMS 


Unique Balanced-Armature Relays meet all requirements of the most exacting operating 
environments — shock, acceleration, vibration and high temperatures 


In the Leach Balanced-Armature Relay, shock and vibration force 
cannot move the relay armature. This eliminates faulty operation of 


contacts during extreme vibration and acceleration 


These Leach Relays meet or exceed requirements of MIL-R-575/7, 
MIL-R-6106, MIL-E-5272. Typical ratings include: vibration, 20 G's to 
500 cps (higher ratings available); shock and acceleration, more than 
50 G's; temperature, —50° to 125°C; life, 50,000 continuous 
operations minimum at rated load; available 28 vac, 115 vac, 400 
cps operation. At right is Leach 9226, 1.49x 1.49 x 1.68 inches 


Leach has gained a unique reputation for creating reliable relays, custom-ta//ored to solve 
specific circuitry problems. Write for your copy of the Leach Balanced-Armature Relay Catalog. 


full LEACH ee RELAY DIVISION 


5915 Avalon Boulevard, Los geles 3, California e Distr nd f ve Pr 
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ANN ARBOR 


In close support of the ever-increasing perform 


Tachometer Generators - : 
ance and reliability demands of advanced 


missile and airframe weapon systems, Servo- 
mechanisms, Inc. Components Group is design- 
ing and producing an expanding line of products 
Typifying these advanced precision components 
are Servo Motors, Tachometer Generators, Servo 
implifiers, Power Supplies, Modulators, Trans- 
ducers, Potentiometers, Mechanical Develop- 
ment Apparatus, Miniature High Performance 
Transformers, Magnetic Amplifiers, Filters, 
Networks, Ice Detectors, and other related 
products. 
’ 
Advanced research projects investigating new 


ee 
Trans ducere Modulators 
| 


materials for ultra-high temperature compo 
nents as well as new miniaturization techniques 
are currently under way. The results, to date, 
hold great promise for the future 

. Detailed knowledge of system requirements 
plus technological excellence, result in high per 
forming and reliable components which assure 
system satisfaction. SMI’s expanding Compo 
nents Group will welcome your inquiries. For 
further data and catalogs write to: General 
Manager, 

oi 


Mechamcal Development Apparatus: Quo» ~~ 


SER iISMS 
“"segaee —— 


COMPONENTS GROUP 


500 Aviation Boulevard e Hawthorne, California 








HATROL D SION, 625 Main Street, Westbury, L. |.. New York 


ON, 1000 West Ei Segundo Boulevard, Hawthorne 
California 


PRODUCTS DIVISION, 316 Washington Street 
El Segundo, California 





